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run*T^ ,S/ QR ULCERATIVE CQUTIS, PRIMARY SCLEROSING 
CHOLANlsI f IS AND TYPE I AUTOS MMihM E HEPATITIS 



This; is a csnexnuation-ii^part of prior pending United 
States patent application mite 08^320 t lS3 filed on 
October 7, 19 94, which is a continuation of the now 
abandoned ITnifeed States patent application number G8/D28/78S 
filed on March ip, 1993. 



This invention relates to methods and kits for 
detect leg and rseasurihg the presence: or absence of 
perinuclear an si --neutrophil cytoplasmic antibodies of 
ulcerative colitis, primary sclerosing cholangitis, or type 
IS 1 aatoimnuine hepatitis. More specifically , the methods and 
kits of the prasant invention, employ DNasa treatTaent of 
neutrophils in assays such as ELESft and immunof luorescsnee 
to elicit; the loss of a positive control value whan the 
antibody Is prssent , 

20 BACK GSaDMD OF THSS 

Inflammatory Bowel Disease (IBDi is the collective term 
used to describe two gastrointestinal disorders, ulcerative 
colitis ( " OC" > and Crohn ! s disease y CD" ; . XBD occurs 
world-wide: and Is reported to afflict as many as two million 
25 people. Onset has bean documented at ail ages; however, IBB 
predominately affects: young -adults . 

The three most common presenting symptoms of IBD are- 
diarrhea, abdominal pain, and fever. The diarrhea may range 
fro® mild to severe and is often accompanied by urgency and 
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frequency. In UC, the diarrhea is usually bloody and may 
contain mucus and purulent, matter as well. Anemia and 
weight loss are additional common, signs of IBD. 

A battery of laboratory, radiological, and endoscopic 
5 ©valuations are: combined to derive a diagnosis and to assess 
the extent and severity of the disease, Nevertheless, <: 
differentiating "DC from CD, as. wall as other types of 
iftf iammafeory conditions of the ; intestines : , such as irritable 
bowel syndroms, infectious diarrhea, rectal bleeding, 

10 radiation colitis, ana. the like, is difficult. indeed, 

depending on the period of follow-up time,, in many patients 
the colitis must foe regarded as Indetsrminafce or cannot be 
definitively diagnosed because of the overlapping features 
of tie and CD, particularly with CD of the colon. 

IS- The; selective identification of og as opposed to CB or 

' other inflammatory conditions of the intestines carries 
important prognostic and therapeutic implications:. For 
example, when colectomy is indicated, the. type of IBD 
involved determines which surgical options are appropr iate - 

2 0 Surgery { total colectomy} does represent a cure in UC ; 

though a dramatic one. In CD, surgery is never curative. 
Continent procedures such as the ileorectal pull-through 
i mucosal proctectomy] or the Rock pouch may be desirable in 
UG/ but are : eontrsindieatad in CD. 

25 The availability of a diagnostic: marker that would 

readily distinguish DC from CD of the colon and other 
oolit ides would represent a major clinical advance. A 
convenient and reliable blood test which might parallel 
disease activity or even predict an impending flare of 

30 activity would provide a tremendous advantage in the 

therapeutic management of IBP and aid In the design of more 
specific treatment modalities. 

Although the cause is) of OC and GD not known, there is 
general agreement that the immune system is responsible for 
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:ir;ed.ia.fc.ir,g the tissue damage, in these diseases, &, w i<fe rang® 
of immunologic abnormalities have been reported in -fhes© 
disorders, but: none has yet :,besn suf ficiently reliable to: be 
of diagnostic value. 
5 A variety of autoantibodies has been observed in m 

patients - Most notable among these antibodies have been 
iytnphbcyto:tpicic antibodies and colonic epithelial 
antibodies > Although these may have 'genetic and 
parhophyHiologie implications , they have not been useful 

.CIO diagnoetically either because of low frequency of occurrence 
or lack cf specificity. 

Two other inflammatory diseases which are also 
suspected of having autoimmune eitologies are primary 
sclerosing cholangitis tH>3€») and type 1 autoiKmiune 

.15 hepatitis ("Type 1. &m*} . Like tic and CD, these liver 

diseases; share comioti outward symptoms necessitating the use 
of" in^aalve teolmolag-les, such as liver biopsy and/or EHC.P 
to identify distinguishing liver abnormalities associated; 
with AIM and.. PEG. 

23 PSC la: characterized by phi iterative inflammatory 

.fibrosis of. the extrahepatic bile dusts with or without 
involvement of the intrahepatic: duets . The disease, 
generally progresses in an unrelenting,, albeic 
unpredictable, .fashion, to cirrhosis., portal, hypertension., 

2B and. death from liver, failure. BBC can occur alone or in 
association: with UC and leas commonly with a variety of 
other diseases. Symptoms: commonly include jaundice,: pur it is 
and nonspecific upper •abdominal pain. Medical, treatment of 
PSC has included - corticosteroids, antibiotics, 

3 0 immunosuppreasantS; and choiocystognes alone or in 

combination. In general , results with, all have been 
disappointing . 

AIH is a disorder of unknown etiology in which 
progressive destruction of the hepatic parenchyma: occurs. 
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often progressing to cirrhosis, and in the more sever© 
cases, it carriers a high mortality rate if untreated,. 
Although this disease is predominant in woman, it also 
affects men. Easy fatigability is the most common symptom at 
presentation, and up to 77% of patients also describe 
features of jaundice, mild upper abdominal discomfort, 
pruritus, anorexia, polymyalgias, diarrhea, and delayed 
menarehe or amenorrhea are frequent complaints. Cosmetic 
change, including facial rounding, hirsutism, and acne. The 
histologic hallmark of A1S is periportal, or piecemeal, 
necrosis. The condition is considered incurable with a 
poor prognosis,- spontaneous or sustained remission if 
considered rare. Combined' treatment prednisone and 
asathioprine has been reported to significantly improve life 
expectancy and normalise clinical, biochemical and 
immunochemical abnormalities . Type l A IK is the most common 
form of autoimmune hepatitis in the United States, and it is 
associated with smooth-muscle antibody or antinuclear 
antibody seropositivity, hypergammaglobulinemia, concurrent 
immunologic disorders, HL& positivity for AI, S8, DE3 , or 
PR4:, and responsive to Corticosteroid therapy. 

p-SHCS. recently has been demonstrated to fee associated 
with both Type 4 MB and PBG. It is reported that p-AKCA 
has been found in up to 70% of BSC patient sera while up to 
93% of the sara of patients with well defined Type 1 AXE' 
were found to express high titer pMiCA. However, this 
discovery has been . of limited clinical applicability in the 
diagnosis of these hepatobiliary inflammatory diseases due 
to an inability to differentiate bewteen the p-hMCA 
associated with each disease. 

Accordingly, there has existed a need for a convenient 
and reliable method to distinguish UC from CD of the colon, 
and PSC from Type 1 AIM for diagnostic, prognostic and 
therapeutic purposes. 



W0 9&41S&S 



The present invention provides methods of detecting and 
measuring the presence or absence of perinuclear astir 
neutrophil cytoplasmic antibodies £*p-i^e&?'J of ulcerative 
5 ..colitis { ,! UC«}, primary sclerosing cholangitis. («PSC«) or 
type 1 autoimmune hepatitis ("Type l AIH") In a sample. 
More specif ically,, the presence or p-ASFCA of UC, PSC or type: 
X AIH is detected by assaying for the loss of a positive 
value {!.:£., loss of a detectable marker as compared to a. 
10 control) upon treatment of neutrophils with DMase . The 
. present invention demonstrates that the p-ApcA associated 
with Type 1 AIH is different from that associated with PSC 
and that each of those p-AHC& are different than the p~AKCA 
related to UC. These differences can be relied upon to 
13 screen for each of the p-ANCA, the p-AKCA associated 
disease, and to different lata between the three, 

In one embodiment of the present invention, methods of 
measuring the presence or absence of perinuclear anfei- 
nautrophil cytoplasmic antibodies (p-AHCA) associated with 
SO ulcerative colitis, primary sclerosing cholangitis, or 
type l autoimmune hepatitis in a sample, comprising 
contacting the sample and a detectable secondary antibody 
with fixed, BNase- treated neutrophils, under .conditions 
suitable to form a complex of neutrophil; p~mCA and 
25 detectable secondary antibody, separating unbound secondary 
antibody from the complex, , and assaying for the pattern of 
p~AHCA immunoreactivlty by detecting the presence, absence 
or pattern of completed secondary antibody, compared to a 
control. IMass treatment of neutrophils result in 
30 substantially complete digestion of cellular BKA without 
significant loss of nuclear or cellular morphology. The 
control is the result of repeating the Inventive method on a 
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sample from fcfce same source, except that the neutrophil* a 
not subjected to DNase treatment. 

The present invention also provides kits containing 
reagents useful for identifying the presence or absence" of 
5 F ~mck of UC, PSC or AXE In a sample , The kits include, 
among other reagents, fixed neutrophil and a detectable 
secondary antibody. 
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The present invention provides methods and kits for 
detecting the presence of perinuclear ant i -neutrophil 
cytoplasmic autoantibody (p-MTCA) for ulcerative colitis 
(TICI , primary sclerosing cholangitis £?SC) or type l 
autoimmune hepatitis (Type % Km) in a sample. Inventive 
methods involve assaying for the loss of a positive value 
IS (as compared to a control) upon treatment of neutrophils 

with DNase. The inventive methods also involve the detect on 
of a particular staining pattern which can he correlated to 
the presence of a particular disease associated p-ANSA. 

ns the name indicates, antibodies to cytoplasmic 
components of the neutrophil are found in the serum of 
patients with certain chronic inflammatory conditions. By 
immunof increscent microscopy, ANCA activity has been divided 
into two broad categories t cytoplasmic neutrophil staining 
(refered to herein as "c-AHCA staining pattern" or 
"cytoplasmic staining pattern-) and cytoplasmic staining 
with perinuclear highlighting (refered to herein as «p-ANCA 
staining pattern" or "perinuclear staining pattern*} . 
These distinct staining patterns are obtained with alcohol- 
fixed oytocsnCrifuged neutrophils. It has been reported 
that the p-.AHCA staining pattern is an artifact of alcohol 
fixation which results when cytoplasmic granules re-locate 
to the periphery of the nucleus during the fixation process. 
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/Heaver..: the . pte,B,ent invention provides evidence -that the 
perinuclear- staining pattern, of p^mCA associated with lie is 
not. art if actual,, but rather is : the result of specific 
binaixig with a DHA associated antigen. Hevertheless ? whether 
alcohol induced or actual, these staining patterns have 
served to distinguish between types of. ANCA arising xxotn 
unique antigens, and having: different: disease, associations:. 

The methods of the present invention exploit the uniques 
staining; patterns of m, PSC and Type 1 AIM, as compared to 
one, another, CD and other int lavatory • condition ^ of the 
intesu-iiios,. to provide a convenient and reliable method of 
Identifying UC, PSC or Type 1 AIH, eliminating the 
uncertainty formerly aasociated with diagnosing and 
treating IBp and these liver diseases. 

One. aspect of the present. inventioE relates to methods 
of measuring the presence or absence of p~&HCA of UC or PSC 
in a sample, comprising;: (a) contacting the sample and a 
detectable secondary antibody with immobilized neutrophils 
under conditions suitable to f orm a complex of neutrophil, 
p-M!Q& and detectable secondary antibody, wherein said 
immobilized-' neutraph.il is .snhj.ect.ed to DNase under 
conditions; sufficient to cause substantially complete 
digestion of oellular DHA without significant loss of 
nuclear or cellular morphology prior to said contacting 
step, and wherein said secondary antibody has specif lofty 
for- p-vWCA. or the class determining portion of p-AMCA; 
ib) separating unbound secondary antibody from the complex; 
Co) assaying for the presence or absence of p-;m£& 
.containing complex .by measuring the presence or absence of 
bound secondary antibody, .compared to a control wherein 
said control is the result of repeating the steps of the 
present method on a sample from the same source, except that 
the neutrophil of step (al is not subjected to DBase 
treatment , 
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In a related embodiment, of the invention, the ..same 
method in an indirect immunof korssc^nce assay format can/ be 
usad to detect the -presence or absence of p~AMCA associated 
with Type I ME, as well as the presence or absence of p- 
AHCh UC or BSC . Accordingly, there is provided a method of 
measuring the presence or absence of p~mc& associated with 
»C, PSC.s or Type 1 AXH in a: sample, said method comprising: 
(a) contacting the sample; and a detectable secondary 
antibody with fixed neutrophils under conditions: suitable to 
f ornv an immune complex of neutrophil, p-ANGA and detectable 
secondary antibody, wherein said fixed neutrophils are 
subjected to DNase under, conditions sufficient to cause 
substantially complete digestion of cellular DHA without 
significant loss of nuclear or cellular morphology prior to 
said contacting step, and wherein said secondary antibody 
has specificity for the class determining portion of p-MTCA; 
Co) separating unbound secondary antibody from, the immune 
complex; Co) assaying for the pattern of p~AHC&; 
Immunoreactivity by detecting the presence, absence or 
pattern, of completed secondary antibody, compared to a 
control,, therein said control is the result of repeating: the 
present method on, a sample from the same source, except that 
the neutrophils are not subj ected fee dN.ase .... 

As used herein, the terms complex" or « immune complex 55 
refer to the product of specific hining between an antigenic 
detertuinant" containing molecule/ such as an antigen, and. a 
molecule containing an antibody combining site such as, for 
example, an antibody molecule. The term "imrnunoreaotivity, * 
as used .herein, refers to the ability or attribute of a 
molecule containing an antibody combining site, for exarrple 
an antibody molecule and the like, to specifically bind an 
.antigenic determinant -containing; molecule .such as, for 
example, an antigen and the like. 
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In the methods of the present invention, neutrophils 
are subjected to DHase under conditions sufficient to cause 
substantially complete digestion of cellular ». B y the 
term "complete digestion of cellular DMA* it is meant such 
digest ion of the cellular m that the cellular IMa has 
substantially lost its ability to bind proteins and other 
cellular materials normally associated with the cellular DMA 
of the neutrophil. Without being bound by any particular 
theory, it is presently believed that at least part of the 
antigens of p~ANCA of UC and PSC are proteins that are 
either intimately associated with: unclear DMA or wish some 
aspects of nuclear structure. 

Conditions sufficient to cause substantially" complete 
digestion of ceiiuiar DMA will vary in accordance witn the 
IS purity and concentration of ths DWass used and include, for 
example, incubating the immobilised neutrophil in a 
concentration of DMase of about 2 to 10 units of BMase per 
milliliter of a suitable buffer for a time in the range of 
about IS minutes to one hour at a temperature in the range 
2D of about 22' C te 40 ' s e. 

The assays of the present invention may be forward, 
reverse or simultaneous, as described in U. S, Patent No. 
4,376,110, Issued March 8, 1983 to David et al . , 
incorporated herein by reference in its •entirety. in the 
25 forward assay, each reagent is sequentially contacted with 
immobilized neutrophils. If desired, separation of bound 
from unbound reagent can foe accomplished before the addition 
of the next reagent. In a reverse assay, all reagents are 
pre-mixed prior to contacting immobilized neutrophil . A 
30 modified method of a reverse assay is described in U.S. 

Patent No. 4, 778 , ?Si issued October 13, 1383 to El Shami et 
sl " incorporated herein by reference in its entirety. In a 
simultaneous assay, all reagents are separately but 
contemporaneously contacted with the immobilized neutrophil. 
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The stsps of the presently preferred inventive assay are 
discussed in further da tail below. 

As used herein, the term "reagent" refers to any 
component useful to perform the assays of the present 
S invention,, for example, the sample, the primary antibody, 
she detectable secondary antibody, washing buffers, 
solutions, and the like. 

A sample can be obtained from any biological fluid, for 
example, whole blood, plasma, or other bodily fluids or 
10 tissues having p-A^CS,, preferably serum. 

The separation steps for the various assay formats 
described herein, including removing unbound secondary 
antibody from the complex, can be performed by methods knows 
in the art. When appropriate, a simple washing with a 
15 suitable buffer followed by filtration or aspiration is 
sufficient. If the neutrophils are immobilized on a 
particulate support, as in the case of role r opart icles for 
example, it may be desirable to centrifuge the particulate 
material, followed by removal of wash liquid. If the 
20 neutrophil (s) immobilised on membranes or filters, applying 
a vacuum or liquid absorbing member to the opposite side of 
the membrane or filter allows one to draw the wash liquid 
through the membrane or filter. 

The met bods of the present invention are normally 
25 carried out at room temperature and 3 7°c. Because the 
methods involve the use of proteins, temperatures which 
would substantially modify the tertiary and quaternary 
structures of the proteins should be avoided. Accordingly, 
temperatures suitable for performing the methods of the 
30 present invention generally range from about 22*G to about 

In a preferred embodiment of the present invention, 
neutrophils are are immobilized on a solid substrate. The 
solid substrate can be any support useful in immunometric 
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assays . The substrate can be made from natural or synthetic 
material which is insoluble in water and can foe rigid or 
non-rigid. However, the substrate should not significantly 
affect the desired activity of the neutrophils . Preferred 
substrates include glass slides, test wells made from 
polyethylene, polystyrene, nylon, nitrocellulose, glass and 
the like. Also useful are test tubes, filter paper, 
filtering devices such as glass membranes, beads, and 
particulate materials such as agarose, cross -linked dexsrnn 
and other poly saccharides, and she like. 

In accordance with the methods and kits of the present 
invention, immobilisation of neutrophils can be accomplished 
by any method known in the art . Preferably, a method of 
immobilisation is used that renders the neutrophils 
permeable to DNase and the reagents used in the methods and 
kits of the present invention. For example, neutrophils can 
be immobilized by fixing thexa- directly to the surface of a 
test well or glass slide with suitable fixative, such as, 
for example, methanol, ethane! , formalin, or the like. Of 
course, one of skill, in the art will appreciate that such 
fixative should not substantially alter nuclear or cellular 
morphology of the neutrophils. 

Neutrophils ana secondary antibody appropriate for use 
in the practice of the present invention will depend upon 
the origin of the sample assayed.. && used herein, the terms 
"patient," "subject," or "individual" when referring to the 
origin of the sample to be assayed, means any animal capable 
of producing p--AKCA of UC, PSC or Type i AIH, including for 
example, humans, non-human primates, rabbits, rats, mice, 
and the like. Preferably, neutrophils and sscosdary 
antibody employed will have specific reactivity for the 
species from which the sample to be tested is obtained. For 
example, to assay for p-ANCA of UC, PSC, or Type I AIH in a 
sample obtained from a human subject, the neutrophils ana 
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tna aecondary antibody are preferably specific for humans . 
If multiple antibodies are ©osployea., each' antibody is 
preferably species-specific for its antigen. 

Neutrophils useful in the present invention can be 
S obbarnad from a variety of sources, e.g., the blood of a 
human, sou-- human primates, rabbits, rats, mice, and the 
like, by methods known to those of skill In the art. 

The term "secondary antibody" as used herein, refers to 
any antibody or combination of antibodies or fragments 
10 thereof , at least one of which can bind p-MCA of UC, PSC, 
or Type l AIM . For example , a secondary antibody can be an 
anti-p-AWCA antibody, specific for any epitope of p-ASCA, 
but preferably not one that would be competitive with 
neutrophil binding or cause staric hinderanee of 
IS neutrophii/p-ASICa binding. Alternatively, s secondary 

■antibody can be an anti-XgG preferably having specificity 
for the class determining portion of p~EMQA, 

Secondary antibodies useful in the practice of the 
present invention can be obtained by techniques well known 
20 in the art. Such antibodies can toe poly clonal or preferably 
monoclonal. Polyclonal antibodies can he obtained, for 
example, by the methods in Ghoee et al.. Methods of 
BnzmolQ^ Vol. S3, 326-327 (1983). For example, Ig£3 or Fe 
fragments of IgG can be used as the immuncgan to stimulate 
25 the production of IgG reactive polyclonal antibodies in the 
.ant i sera of animals such as rabbits, goats, sheep, rodents, 
and the like . 

Monoclonal antibodies useful in the practice of -he 
present invention can be obtained from a number of 
3 0 commercially available sources. Alternatively, the 

antibodies can be obtained, for example, by the process 
described by Hiistein and Kohler fa famrg. 2 56:496-9? 
(1375) or as modified by Gerhard,, m^m^^d^m^, 
370-371 (Plenum Press, X&S05 . It a mouse anti-human Igo 
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antibody is desired, a- mouse is first injected with an 
itfrnranogan concaving, for example, human XgG or Fc - fragments 
of human Icp. The" mouse is subsequently sacrificed and 
cells taken from its spleen are fused with myeloma cells by 
5 methods well known in the art. The resulting hyhridcmas are 
screened to isolate clones that secrets a single antibody 
specie reactive with human IgGi 

Preferably , the byforidomas are screened to identify 
those producing antibodies that are highly specific for the 
•* XC X ^ G of interest. The monoclonal antibody selected will, have 
an affinity compatible with the desired sensitivity and 
range for detecting p-AHCA of U0 or PSC. The use of such 
monoclonal, antibodies provides a means of obtaining greater 
sensitivity in "the assays of the present invention compared 
IS with the use of polyclonal 

antibodies . 

Alternatively, monoclonal antibodies having a high 
affinity for p~ANCA of XJC or BSC can foe obtained by the 
creation of a phage combinatorial library for p~ANCft of UC 
or PSC and then screening for specificity by a similar 
2Q process described in Barbas, C.F. at ai, .. Proofe^di^ of ^ 
ltt&Ll J\g»^teffy ' QL M£&£®£i& f BB i 737B~B2 (1991) , Incorporated 
herein by reference . The Examples below exemplify methods 
for making a phage comhinatorialy library of an 
immunoglobulin gene repertoire for UC, as well as methods of 
as screening the library for p-AHCA associated with UC. The 
nucleic acid and deduced amino acid sequence of the 
immunoglobulin heavy and light Fab chains , of the two clones 
tS-3 and 5-4) of, p-mCA associated with UC are provided in 
SEQ ID no. 1 through 8. Ant i- idiotypic antibodies to these 
ana other clones of p~MSCA associated with W can be raised 
by methods: well known in the art . For example, polyclonal: 
and monoclonal antibodies can foe produced as described, for 
example, in Harlow and bane, antibodies-: r..***^ ^ 
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Msm&L (Cold Spring Harbor Laboratory 3383), Which is 
incorporated herein by reference - 

The phrase "monoclonal antibody » in it.B various, 
pragmatical forms refers to a population of antibody 
molecules that contain only one species of idiotope capable 
of imtaunoreacting with a particular epitope on an antigen or 
idiot ops on an antibody. A monoclonal antibody typically 
displays a single binding affinity for an epitope or 
idiotope with which it immanoreacts; however, a monoclonal 
antibody may be a molecule having a plurality of idiotdpss, 
each immunQspscif ic for a different epitope or idiotops, 
e,g. ; a bispecif Ic monoclonal antibody. 

Monoclonal antibodies are typically composed of 
antibodies produced by clones of a single ceil called a 
hybridoma that secretes {produces} but one kind of antibody 
molecule . In accordance with the present invention 
hybricoruas capable of producing antibody material having 
specif ic immunoresetivity with p-mOA Associated with OC, 
but which does not prevent immunoreactlvity of p-mCA with 
neutrophil is provided. Such a hybridoma cell is formed by 
fusing an antibody-producing cell and a myeloma or other 
self --perpetuating cell line. The preparation of such 
hybridomas was first described by Rohler and Milstein, 

256:495-49? (1575} , which description is 
incorporated by reference. Polypeptide- induced hybridoma 
technology is also described by Niman et ai . , groc . Haty,. 
Sfft< < V,S:%i .4 8G-4S43-49S3 {1983} , which ■description is also 
incorporated herein by reference. 

To obtain an antibody "producing ceil for fusion with an 
immortalised cell, a mammal is inoculated with an iomunogeri. 
The word « imtnunogsnf in its various grammatical forms is 
used herein to describe a. composition containing a p-AHGA 
associated with UC as an active ingredient used for the 
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, preparation of ...the antibodies against;. p^CA associated with 
l"C. 

The amount of x>~MTCA associated with %3€ used to 
Inoculate the maiuma! should be sufficient to induce an 
5 immune response to the immunizing polypeptide. This amount 
depends, among other things, on the species of animal 
inoculated, the body weight of the animal and the chosen 
inoculation regimen as is wall known in the art. Jnocula 
typically contain about 10 micrograms of immunogen per 
10 inoculation for mice and may contain up to about 

SCO milligrams of immunogen per inoculation for larger 
mammals , 

The spleen cells of the mammal immunised with p-AHCA 
associated with 0C are then harvested and can be fused with 

IS myeloma cells using polyethylene glycol ( PEG} 1500. Fused 
hybrids are selected by their sensitivity to HAT, 
Hybriaomas producing en anti~p-AHCA idiotypic monoclonal 
antibody can be identified by screening hybridoma 
supernatants for the presence of antibody molecules that 

20 i^munoreact with p ■ ANCA associated with VC. Such screening 
methods include for example, radioimmunoassay (EI A) or 
enzytr;* linked immunosorbent assay (SLISA) , 

Media useful for the preparation of these compositions 
are well known in the art and commercially available and 

2S include synthetic culture media, inbWed mice and the like. 
An exemplary synthetic medium is Duibaeco's minimal 
essential medium (DMSM; Dulbecco et ah , Virol... , 8:396 
m>9) ) supplemented with 4.5 gm/1 glucose, 20 mm glutamine, 
and 20% fetal calf serursu An exemplary inbred mouse strain 

3 0 is the Balb/c , 

Another alternative for increasing the sensitivity of 
the assay of the present invention is to use a multiple 
antibody system for the secondary antibody, rather than 
using a single antibody with enhanced specificity. Thus, 
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the methods of the present: invention may bo performed using 
a combination of antibodies as the secondary antibodv, 
wherein at lease one secondary antibody of the combination 
has specificity for P ~ANC& or the class determining portion 
of p-AKGA and at least one secondary antibody of the 
combination is detectable. For example, UC and FSG may be 
distinguished from Crohn's disease in a sample of human 
blood by contacting two aliquots of blood serum from a 
patient with immobilized untreated or DNase treated human 
neutrophil, followed by contacting; the resulting antibody- 
antigen complex with mouse anti-human IgG. The result ins* 
complex is then contact ed with goat ant i- mouse IgG having a 
detectable label and washed to remove unbound, antibodv. The 
resulting complex is assayed for the presence or absence of 
a detectable complex, compared to the control {i.e., aoa- 
DNase treated neutrophil) . The absence of the labeled goat 
ant i -mouse IgG cbmplexed with DKa.se- treated neutrophils 
indicates that the patient has ITC or PSC. 

The term "detect ibie secondary antibody" refers to 
secondary antibody, as defined above, that can bind p-ANCA 
of tTC or PSC and can be detected or measured by a variety of 
analytical methods. This term includes antibodies, or 
fragments thereof, that are directly detectable without 
attachment of signal generating labels, or those that can be 
labeled with a signal generating system to permit detection 
or measurement, such as, for example, any secondary antibody 
capable of being labeled with a radioisotope, ensyme, 
chr otogenic or fluorogenic substance, a chemilumineseant 
marker, or the like, Alternatively, a secondary antibody 
oan be made detectibie by using biotin-avidin linkage, to. 
associate a label with the secondary antibody. In any of 
the above methods, the reactivity of the secondary antibody 
with the p~mCA should not be significantly altered by the 
presence of the label. when a raultl -antibody system is used 
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as cue secondary antibody, at least one. of the antibodies, 
combination of antibodies or fragments thereof £a capable of 
binding ? -«KGft, of UG or PSC> and at least one can readily be 
detected or measured by suitable: analytical methods, 

Detectible markers can be bound to the secondary 
antibody by procedures known to those skilled in the art 
such as, for example, the chlGramine-T procedure for 
radioactive markers, ©statically by the laetoperexidase 
procedure, by the Solton-- Hunter techniques or any other 
technique known is the art. These techniques plus others 
are well known to those of skill in the art and are 
described, for example, in M&tm>&s in Sngivwv!^ , Volume 70, 
Part A (Van. Vunakis and Langons, editors IS80) . 

Thus, the secondary antibody can foe bound to enzymes 
such as, for example, horseradish peroxidase, iucif erase, 
malate dehydrogenase, glucose -6 ••phosphate dehydrogenase , 
alkaline phosphatase, and the like. The presently preferred 
ensyme is alkaline phosphatase. Dual channeled catalytic 
systems may also be used in the methods of the present 
Invention, including, for example, alkaline phosphatase and 
glucose oxidase using glucose -6 -phosphate as the initial 
•substrate. suitable catalytic systems are described in U.S. 
Patent Ho. 4,366,241, issued December 28, 1982 to Tom et 
al,, tt.s. latent No. 4,?40,4Ss, issued April 26, ims to 
mug et al. , U.S. Patent No. 4,643,000,, issued Unna 27, 138 9 
to Litmsn fit ai . , and U.S. Patent No. 4,849,338, issued duly 
18, 19 8 9 to Lie man et ah, ail of which are herein 
incorporated by reference in their entirety. 

The procedures for attaching ensyrnes to various 
substances are well known in the art. For example, 
techniques for coupling ansymee so antibodies are described 
in J. H. Kennedy at al. , .Clin, .gMfe^ga, 70 ;,i (1976}. 
Reagents useful for such coupling include- for example, 
alutaraldehyde, p- tol.uene diisocyaxiace, various carbodiimide 
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reagents, p-benscquinose: m-periodate, « , K ! -ortho - 
pheuylenedimaleimide, and the like. 

Alfcemativaly, secondary antibody linked to a 
detectable enzyme useful for the methods and kit© of the 
present invention say foe obtained from a number of 
.commercially available sources, for example., goat F(ab ! }2 
anti-human IgS- alkaline phospbatase may be purchased iron; 
Jackson Imsnuno-Rasearcb, located in West Grove, 
Peimsylv&nia > 

Suitable substrates for the above -described enzymatic 
systems include simple chromogens and f luorogens such as, 
for example, beta-D-glncoae, botnovanillic acid, o- 
dianisidine : , faromocresol purple powder,. 4 -methyl- 
utaballif erone , luminoi , para-di^etbylaminoiopbiae f 
parametaoxylophine, para -nit ropbenyl phosphate, and the 
like. The presently preferred enzyme substrate is para- 
nitrophenylpfoosphate . 

Secondary antibody may also be rendered detectable by 
chemically linking it to a fluorogenie compound. Suitable- 
rluorogeaic compounds are those that; emit light in 
ultraviolet or visible wavelength subsequent to excitation 
by light or other energy source. The f inorogens eart be 
employed alone or with a suitable quencher molecule. 
Presently preferred fluorogens are fluorescein, fluorescein 
.isothiocyanata, tetrametbyl-rbodamine isothiocynate , 7- 
amiTio-4~metbyicoumarin-3-acatic acid and pkycoarythrin. The 
methods of conjugating and using these and other suitable 
iluorogens have been: reported and are described, for 
example, in IMjMlULEliaiaifiSi!, Volume ' 74, Part e, 3 2105 
(Van Vanakis and Langone, Editors 1931 j , 

Alternatively, secondary antibody linked to fluoxoges 
useful for the practice of the present invention may be 
obtained from a number of commercially available sources, 
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for example, goat F(ah'}2 anti-human IgG-FITC available from 
Tago Immunologicals, Buriingama, California. 

Depending on tho nature of the label or catalytic 
signal producing system used, a signal can be detected by 
irradiating the completed test sample with light and 
observing the level of fluorescence; by contacting the 
completed sample with a substrate which can be eatalytiealiy 
converted by the label to produce a dye, fluorescence or 
chami luminescence, in which the formation of dye can be 
observed visually or in a spectrophotomster;? f iuoreseence 
can be observed visually or in a f iuorooeter 7 or, in the 
case of chemiiuminescss.ee or a radioactive label, bv 
employing a radiation counter such as a gamma counter or 
gamma emitting markers such as iodine- 125 . For ensyme- 
catalyzed Systems, when the presently preferred combination 
of alkaline phosphatase is used as the enzyme and para- 
nitrephanyl phosphate as the substrate, a color change may 
be detected visually for a qualitative positive reaction. 
For a quantitative analysis of the same or similar system, 
EMAX Microplats Reader (available; from Molecular Devices , 
Henlq Park, California) at 403 am may be used in accordance 
with the manufacturer ! s ins tract ions . 

In accordance with the present invention, the presence 
or absence of p-mCA of UC or PSC in the sample being tested 
is determined by contacting a sample with immobilised, DNase 
treated neutrophils and secondary antibody, and assaying for 
the presence or absence of p-AiKCA containing complex. The 
presence or absence of p -AKCA containing complex is 
determined by monitoring for the presence or absence of 
bound secondary antibody, compared' to a control, P-MTCA is 
considered present in the test sample if there exists a loss 
of positive value (bound secondary antibody) in the teat 
sample as compared to the control . The control is the 
result of repeating the same steps of the inventive method 
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on a sample frost the same source, when tks ifemoMIised 
neutrophil has not bean subjected So DSase . 

For example, in an I IF assay format of the present 
methods the presence of p-MCA of IJC in a sample, and thus 
UG itself, is indicated whan there is a loss of a 
perinuclear staining pattern, i.e., detectable complex 
associated with perinuclear staining pattern, as compared to 
said control More preferably, the presence of p~mc& of tre 
is further indicated by the absence of both a perinuclear 
staining pattern and a cytoplasmic staining pattern in the 
sample . Similarly, using the same 1TF assay format the 
presence of p~Mch of BSC in a sample, and thus PSC itself, 
is indicated when a homogeneous cytoplasmic staining pattern 
is detected in the sample and a perinuclear staining pattern 
is detected in the control, i.e., "conversion of detectable 
complex associated with perinuclear staining pattern to 
homogenous cytoplasmic staining pattern, as compared to said 
control." Likewise, using the same IIP assay format, the 
presence of p-AMCA of Type i A1H in a sample, and thus Type 
l MH itself, is indicated when a granular cytoplasmic 
staining pattern is detected in the sample and a perinuclear 
staining pattern is detected in the control , i.e., 
"conversion of detectable complex associated with 
perinuclear staining pattern to granular cytoplasmic 
staining pattern, as cots-pared to said control .» Finally, CD 
is indicated if the absence of a perinuclear staining 
pattern in the control is detected, i.e., "absence of a 
detectable complex associated with perinuclear staining 
pattern in said control." 

in this manner, the methods of the present invention 
can he used to distinguish between p-ANCA of DC. p-MCfi 0 f 
PSC and p-m€A of Type 1 AIH, as well, as to screen for any 
one of these p-MICA, and thereby, preferably in combination 
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with traditional diagnostic techniques, screen for any one 
of the diseases and distinguish thsis from CD. 

For example, sera from 94 patients diagnosed with UC 
which were seropositive for p-ANCA, sera from ten patients 
diagnosed with PSC which were seropositive for p-A&CA, and 
sere from 2 2 patients diagnosed with Type X kXli which were 
seropositive for very high tifcre p~A*CA (mean SL1SA value 
for neutrophil binding I3a±8) were analyzed for m&ste 
sensativity in accordance with the methods of the present 
invention using a IIP assay format . As summarized in 
Table 1., loss of antigenic recognition after mase digestion 
of .neutrophils demon® tar ted by the absence of any staining 
pattern is a dominant (66/94, 70%) characteristic of p-ANCA 
associated with UC . 



IS Table 1 ... Reactions of p-ANCA expressing 
treated neutrophils 



sera -with PN&se 



2 0 







Ho Treatm^at 




Treatment 






Neutrophil Staliii^g Pattern 


Disease 


n 


perinuclear 


Nosae 




UC 


94 


94/94 {100%} 


66/94 {70%} 


28/94 (30%} 


Type I AIH- 


22 


22/22 (100%) 


3/22 (14%) 


19/2 2 (B6%! 


PBQ (w/o UC) 


ip 


10 /.ID {100:%} 


3/10 (30%) 


*7 / "j Q *" T Q *- >; 



On the other hand, the majority of p-MCi associates with 
PSC and p-ANGA associated with Type X AIH p-^CJt recognize 
cytoplasmic components after DNase treatment of neutrophils 
(7/10, 7 0% and il>/22, 86%. respechively) , When the pa £ lent 
25 sera is grouped based, on whether, the patient: had UC or not 
arable 2, CTC/non^UC:} , it becomes clear that loss of 
perinuclear staining pattern after D&ase treatment of 
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neutrophil is xmique to p-mCA of uc providing a reliable 
basis on which to screen for UC and differentiate p-^CAs, 



Table 2 



Co^arison of p~AMC& of tie and group of p-mCA 
associated witH diseases other than UC. 



Mo Treatment 



Post DMase Treatment 



N&utrophil Staining Pattern 



Disease 


n 






eAMCA 






i 34/94 (100%) 


€6/94 (70%) 


28/94 (30%; 


noh-0e 


32 ; 


32/3 2 (100%; 


6/32 (19%} 


26/32 (81%; 



The differentiation between p-AHCA of P3C and p-£SJC& of 
Type 1 AIH is based upon: the specific cytoplasmic staining 
pat tern produced with" DHase treated iieutropMl < As 
•exemplified in by the drawing, the perinuclear staining 
pattern of p-AMCA positive psc sera (Fig. IB! in the 
majority of sera tested became cytoplasmic bat with a 
characteristically mushy, or stated more scientifically, 
homogenous staining pattern (Fig. ID), By comparison, the 
perinuclear staining pattern generated by Type I AXH ssrum 
with methanol -fixed neutrophils {Fig. 1A) in the majority of 
sera tested also became cytoplasmic,, but with a 
characteristically granular staining pattern (Fig. xc; . 

Accordingly, another embodiment of the invention 
provides methods of detecting the presence or absence of p- 
ANCA associated with Type 1 AIK in a sample, coTnprisingr 
(a) contacting fixed neutrophils with a sample and a 
detectable secondary antibody under conditions suitable to 
form an immune complex of neutrophil, p-AWCA and detectable 
secondary antibody, wherein cellular DKA of the fixed 
neutrophils has been digested by DKnse without significant 
loss of nuclear or cellular morphology , and wherein -the 
detectable secondary antibody is detectable by fluorescence 



W0M/4i!S3 



pcmm>m$7$$ 



mid Ib specific fox the class determining portion of p~ANCA: 
(b) separating unbound secondary antibody from the immune 
complex;; and (c) detecting the immuno fluorescent staining 
pattern of the complex as compared to a control, wherein "the 
control is the result of repeating the present method using 
fixed neutrophils wherein the cellular DMA of the fixed 
neutrophils has not been digested by DNa.se, and wherein the 
presence of a granular cytoplasmic staining pattern in the 
sample, and a perinuclear staining pattern in the control, 
indicates the presence of p-ASGB; associated with type i 
autoimmune hepatitis in the sample. The skilled artisan 
will appreciate that the control as described above, is 
generated using neutrophil which has been fixed in the same 
manner as the neutrophil used to: test the sample, but chat 
the neutrophils used to generate the control have not been 
subjected to treatment i.e., digestion, with DHase. 

in accordance with another embodiment of the present: 
invention, there is provided methods of detecting the 
presence or absence of p-mCA associated with psc in a 
sample, comprising: (a) contacting fixed neutrophils with a 
sample and a detectable secondary antibody under conditions 
suitable to form an immune complex of neutrophil, p-AMCA and 
detectable secondary antibody, wherein cellular DNA of the 
fixed neutrophils has been digested by DMase without 
significant loss of nuclear or cellular morphology, and 
wherein' the detectable secondary antibody is detectable by 
fluorescence and is specific for the class determining 
portion of p-ANCA; (h> separating unbound secondary antibody 
from the Immune complex; and (c) detecting the 
immunofluoresaent staining pattern of the complex as 
compared to a control, wherein the control is the result of 
repeating the present method using fixed neutrophils wherein 
the cellular of the fixed neutrophils has not been 

digested by DHase, and wherein the presence of a homogenous 
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cytoplasmic staining pattern in the sample, and a 
perinuclear staining pat terx; in the control. Indicates the 
presence ox p-ANCA associated with primary sclerosing 
cholangitis in the sample. 
5 in yet another embodiment of the present, invention 

there is provided, methods of differentiating p~A2JCA of PSC 
f rem &-mGh of Type X AIR, and thus differentiating between 
the presence of the diseases, comprising: {a) contacting 
fixed neutrophils with a sample and a detectable secondary 
10 antibody under conditions .suitable to ,forsj an immune complex 
of neutrophil, p--AMGA and detectable secondary antibody, 
wherein cellular DNA of the fixed neutrophils has been 
digested by DNase without significant loss of nuclear or 
cellular morphology, and wherein the detectable secondary 
15 antibody is detectable by fluorescence and is specific for 
the class determining portion of p~mc&; (b5 separating 
unbound secondary antibody from the immune complex; and <e) 
detecting the immunof increscent staining pattern of the 
complex as compared to a control, wherein the control is the 
result of repeating the present method using fixed 
neutrophils wherein the Cellular mm of the fixed 
neutrophils has not been digested by DNass, and wherein the 
presence of a homogeneous cytoplasmic staining pattern in 
the sample and a perinuclear staining pattern in the control 
indicates PSC, and wherein the presence of a granular 
cytoplasmic staining pattern in the sample and a perinuclear- 
staining pattern in the control indicates Type I AIH. 

In yet another embodiment of the present invention 
there is provided, methods of differentiating p~AKCA of UG 
from p~mc& of Type X: AIH„ and thus differentiating between 
the presence of the diseases, comprising: (a) contacting 
fixed neutrophils with a sample and a detectable secondary 
antibody under conditions suitable to form an immune complex 
of neutrophil, p-aHCh and detectable secondary antibody. 
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wherein cellular DMA of the fixed neutrophils has been 
digested by DBase without significant loss of nuclear or 
cellular morphology, and wherein the detectable secondary 
antibody is detectable by fluorescence and is specific for 
S the class determining portion of p~mCk } (hi separating 

unbound secondary antibody from the: immune complex? and (c> 
detecting the immunof increscent staining pattern of the 
complex as compared to a control, wherein the control is the 
result of repeating the present method using fixed 
lp neutrophils wherein the cellular DKA of the fixed 

neutrophils has not been digested by J3Na.se, and wherein the 
absence of a perinuclear staining pattern in the sample, and 
preferably the absence ox a cytoplasmic staining pattern in 
the sample as well, and a perinuclear staining pattern in 
the control sample indicates UC, and wherein the presence of 
a granular cytoplasmic staining pattern in the sample and a 
perinuclear staining pattern in the control indicates Type I 
AIH . 

in still another embodiment of the present invention 
there is provided methods of differentiating between p-ANCA 
of uc, p-AHCA of BSC, and p-ANCA of Type l AIH, and thus 
differentiating between the presence of the diseases, said 
method comprising: (a) contacting fixed neutrophils with a 
sample and a detectable secondary antibody under conditions 
suitable to form an immune complex of neutrophil, p-ANCA and 
detectable secondary antibody, wherein cellular QNa of the 
fixed neutrophils has been digesced by DNase without 
significant loss of nuclear or cellular morphology, and 
wherein the detectable secondary antibody Is detectable by 
fluorescence and is specific for the class determining 
portion of p-ANCA; (b) separating unbound secondary antibody 
from the iramune complex; and (c) detecting the 
immunof increscent staining pattern of the complex as 
compared to a control , wherein the control is the result of 
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repeating the present method using fixed neutrophils wherein 
the cellular of the fixed neutrophils has not been 

digested by DHase, and wherein absence of a perinuclear 
staining pattern in the sample, and preferably the absence 
of a cytoplasmic staining pattern in the sample as well, and 
the presence of a perinuclear staining pattern in the 
control indicates UC; wherein the conversion of detectable 
complex associated with perinuclear staining pattern to 
homogenous cytoplasmic staining pattern, as compared to said 
control, indicates BSC; wherein conversion of detectable 
complex associated with perinuclear staining pattern to 
granular cytoplasmic staining pattern, as compared to said 
control, indicates Type I MH; and wherein absence of a 
detectable complex associated with perinuclear staining 
pattern in said control indicates CD. 

In another aspect of the present invention; hits for 
measuring the presence of the p~ANCA of UC, pse f or Type 1 
•&IH in a sample are provided. A kit of the present 
invention can contain immobilized, DBase- treated, alcohol 
fixed neutrophils and a detectable secondary antibody. 
Alternatively, a kit may contain immobilized neutrophils, 
DMsse and a detectable secondary antibody. Optionally, 
depending on the secondary antibody or label used, the kits 
may contain a signal generating substance to provide or 
enhance the detection of the p-ANCh of UC, PSC. or Type 1 
ATH. in addition, other components such as ancillary 
reagents may be included, for example, stabilizers, buffers, 
fixatives, such as methanol or ethanoi, and the like. The 
reagents can be provided as dry powders, usually 
lyophiiiaed, including excipients , which on dissolution will 
provide a reagent solution having the appropriate 
concentrations for performing the methods of the present 
invention . 
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A preferred embodiment of the inventive kit includes 
DNase and human neutrophils immobilised on a solid 
substrate, preferably a mitroeiter plate or beads for 
detecting or quantitating fluorescence by a cell sorter. To 
detect the presence of p~ANCA ox OC, BSC or Type I AIM, the. 
kit pref erably includes mouse anti-human IgG," arid goat ' ant i~ 
mouse IgG labeled with an enzyme or a fiuorogenic substance. 

in yet another aspect of the present inaction there is 
provided an isolated antigen of UC. The antigen naturally 
occurs in neutrophils and is characterized by its 
insolubility in Triton' k-JLOO* which can be obtained f rom 
Fisher, Pittsburgh, Pennsylvania, catalogue number BPHiSl. 

in yet another aspect of the present: invention there is 
provided an isolated antigen of PSC. The antigen naturally 
occurs in neutrophils and is character feed by its 
insolubility in Triton X • ICC™. 

The invention will now be described in greater detail 
by reference to the following non-limiting exareples. 

SSPASikTlOSJ OW HUMAN PSRIPHEEAL BnOOD itYHPHOCXTHS 
BY F.ICOI.b-HYPAQiJB GRADIENT CKm&XVmXTT€m 

1 ■ Add 31.8 g Ficoll 400 (Pharmacia, Sweden) to 4 00 
ml deionised H a O in a 500 ml bottle. Shake 
vigorously until dissolved. Add 100 nil of 50% 
sodium diatrizoate hypague (UCLA Pharmacy:, Los 
Angeles, California) and mix. 

2. Check specific gravity using a hydrometer. It 
should be 1,077-1.080. 

3:. Fiiter-stcrliise Ficoll -hypague solution through a 
€=.22 or 0.4 5 urn bottle top filter. The Ficoll- 
hypague solution may be stored at 4«C, protected 
from light. 
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4 , ?our IS ml FipoiI™h>^agu : e solution into a SO ml 
conical centrifuge tube. Carefully over layer 30 
ml heparin i sea blood, 

5. Centrifuge at 1000 x g (2000 RPm) for 20 min, 

6. Remove interface using a serologic pipet or. 
past eur pipe t and place into 50 ml conical 
centrifuge tube. 

7. Dilute Interface layer with at least an equal 
volume of Hanks * Balanced; Salt Solution (HBSS) 
(Irvine Scientific, Santa tea, California) „ 

S> Centrifuge at 400 x g (1200 RPW for 5 min, 

9. Decant supernatant,, rasnspend pellet, and. add SO 
ml HBSS . 

10. Repeat twice steps 8 and S,, 

11. Resuspand calls in RPM.I XS4Q ( Irvine Scientific , 
Santa Ana, California) r S% fetal caif seruTtj 
(GIBCD. Gathersb&rg, Maryland) , 



XSOI^TXON OF H^DTBOBBXi, 

Using a pipet, carefully reiriove aertim and 
remaining FiqpXX-Hypaque from red, blood cell 
pallet resulting from procedure; described in 
Example I , 

Add 10 ml 6% dextran to 15 mill i I iters of pellet . 
Top off with 11 HB : SS to SO ml, Re- suspend pellet. 
&ilow red blood cells to. settle, approximately 4 5 
minutes to one hour. 

Separate supernatant, discard pellet,. Top 
supernatant off with XX: HBSS to SO ml and 
centrifuge for 5. minutes at 18 00 rpm . 
Decant supernatant and tap pallet.. Hypotonic ally 
iyse remaining red blood cells by adding 9 ml 
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deionlged water, swirl, and then add I ml 10K HBSS 
and immediately dilute with. IX HBSS to SO mi. 
Centrifuge for S minutes at 10 Go rpx. Discard 
supernatant and: re -suspend pellet in IS ml IX 
HBSS, 

■WkO'BXht 2ATI0K OF neutrophils 01?. GLASS SLXDES 

Count cells in suspension of step 7 of Example IT 
using a microscope and hemacytometer and re- 
suspend ceils in sufficient volume of 1.x K3SS to 
achieve 2.5X10* cells per mi 
Ose Cytospin 3** ishandon. Inc. Pittsburgh, 
Pennsylvania) at 500 rpra for S minutes to apply 
0.01 mi of the re-suspended cells to each slide. 
Fix calls to slide by incubating slides tor 10 
minutes in sufficient volume of 100% methanol to 
cover sample. Allow to air dry. The slides may 
be stored at -20 C C. 

D&ase TREATMENT OF Neutrophils IMMOBILIZED OH Gn&SS SLXDS 

Prepare a DNase solution by combining 3 units of 
Promega EQ1™ DNase per ml buffer containing 40 nsM of THIS- 
HCl (pH 7.9} , 10 xm of sodium chloride, 6 mM magnesium 
chloride and 10 *nM calcium chloride, Proraega RQi™ DBase can 
be obtained from Promega, of Madison, Wisconsin. 

Rinse slides prepared in accordance with Example III 
with about 100 ml phosphate buffered saline (pH 7.0-7.4} for 
S minutes. Incubate immobilized neutrophils- in 0.5 mi of 
mass solution par slide for about 30 minutes at 37 °c. Wash 
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the slides three times with about ' 10 f>-250 ml phosphate 
buf fered saline at room, temperature . 

n&mtowmQREscmcE assif 

1, Add 0.05 ml of a 1:20 dilution o£ human ssra in 
phosphate buffered saline to slides treated with 
DMase in: accordance with Example IV and to 
untreated slides of Example III. Add 0.05 ml 
phosphate buffered saline to clean slides as 
blanks. Incubate for 0.S to 1.0 hours at room 
temperaturs in sufficient humidity to vainixaiz-B 
volume loss , 

2 . Rinse off sera by dipping into a. container having 
100-250 nil phosphate buffered saline. Soak slide 
in phosphate buffered saline for 5 minutes. Blot 
lightly. 

3 . Add 0.05 ml goat F(ab' } 2 anti-human XgG (M) -FITC, 
at a 1:1000 antibody ^phosphate buffered saline 
dilution, to each slide. Incubate for 30 minutes 
at room temperature, in sufficient humidity to 
minimise volume loss. (Goat F t ah 5 ), ant i-huruan 
XgGleJ -FITC is available from Tago Immunologicals , 
Burlingams, CA and from Jackson Immunoresearch 
laboratories , Baltimore, M>3 . 

4.. Rinse off antibody with 100-250 mi phosphate 

buffered saline. Soak slides for 5 minutes in 
Xm-25Q ml phosphate buffered saline, then allow 
to air dry. 

5. Read fluorescence pattern on fluorescence 
microscope at 4 OK. 
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If desired, any IMA can be stained with propicillin 
iodide stain by rinsing slides well with phosphate buffered 
saline at room temperature and stain for 10 seconds at room 
temperature. Wash slide three times with 100-250 ml 
phosphate buffered saline at room temperature and meant 
cover slip. 



EXZM&L'K' y% 

DHass smsiTtvxw of uc p~&xc& spscsfsc msxam 

L T S2*?G IKfcnjJTQFLtrQRESCSlfCE ASSAY 

DNase obtained from Promega: was used at a working 
concentration of 3 units/ml. DNase coacantration was 
optimised by titrating the amount of DJ5a.se added (from 1 to 
10 units/ml } and examining the extent of DMA. digestion by 
prbpidium iodide staining and/or reaction with anti-DKA 
autisera. Digestion of eytocentrif ugad,. methanol- fixed 
neutrophils was carried out at 37°C for 3 0 minutes with 
DNass soiubilised in 40 m Tris-HCl CpH 7.9} buffer 
containing 10 xm Nad, 6 MgC.l a and 10 m CaCl,. Virtually 
all cellular DHA was lost, as indicated by the lack of 
propidiurn iodide staining. Also lost was the reaction of an 
anti-histone positive serum. DNase reaction carried oat as 
described herein, however, does not significantly alter 
nuclear or cellular morphology ,. 

Neutrophils treated with trypsin at various 
concantrations no longer reacted with UC p-AJNiCA positive 
sera nor with ant i --hi stone positive seruta, indicating that 
at least part of the v-mc& reactive antigen is a protein. 
Similarly, pepsin digestion of neutrophils abolished PSC p~ 
AiSJCA positive ssrum reaction, also indicating a 
proteinscecus character of that antigenic species. 
Panels of UC p-AHGA positive and c-AMCA positive patient 
sera were examined for DBase sensitivity using 
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oytocentriiugeb, msthanol-f ixsd slides as described above. 
Two other types of reactions were not fed. Some p-mm 
positive sera lost the perinuclear aspect of the reaction 
and became cytoplasmic after DNase treatment, while e~mc& 
positive sera generally remained cytoplasmic . Additionally, 
soma sera that were found to have both a perinuclear and 
cytoplasmic AMCA staining reaction always lost the 
perinuclear asp-act of ths reaction after DHase treatment of 
neutrophils. These DBase- induced staining patterns proved 
to be highly reproducible front experiment to: experiment . 

This data indicates at least three mak reactions are 
possible in response to DHase treatment of immobilized 
neutrophils ; 1) a p-SNCA reaction that is abolished, 2) a p •• 
ANCA reaction that becomes cytoplasmic and 3} a c-mch 
reaction that persists. In all of these eases, the DHase 
digestion was complete as evidenced fey a lack of propidium 
iodide staining as well as lack of reaction by anti-DMA 
antibody. 

To determine whether DNase treatment of neutrophils 
would abolish the antigenic recognition of ail p~AKCA 
associated with UG, a panel of DC patient sera, 

previously charaeteriosd as containing p~mc& was examined 
fox neutrophil birring after DHase treatment using the IIP 
assay format. In 70V of the UG sera tested, DMaae treatment 
again resulted in the abolition of the immunogenic reaction 
that results in a p-ANCA staining pattern (Figure 2h and C) . 
The remaining p-AHCA positive UC sera were found to giye a 
cytoplasmic (c-MJCA) homogeneous (cr mushy) staining pattern 
after D^ase treatment: of neutrophils (Figure 23 and D } , 
Thus, p~mCA associated with'uc yielded two possible 
reactions after DHase treatment: of neutrophils; i) a p~mQA 
reaction that is abolished and 2} a p~AK C A reaction that 
converts to a c-ABCA staining pattern. These changes in 
neutrophil staining patterns obtained after DHase treatment 
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of calls vara a consistent: feature of the sera tested and 
the same results vera obtained in multiple experiments. 

Finally, it was also examined whether prior reaction of 
neutrophils, with: p-mCA positive serum would effect >fa« 
S man sensitivity of antigen. The perinuclear reaction is 
maintained even after DNase digestion *hen neutrophils a*~ 
first treated with the positive serum. This result 

indicates a protective effect of antibody bindina against 
either physical loss of antigen or loss of epitope 
: , 10 recognition. 

coMMat&Trrar cha&&ctssxz&txok of tic p ~micz zmmoxmcTzv® 

To examine whether D>iA integrity was necessary for tjc 
p-vASCA binding to neutrophils, methanol -f ixed neutrophils 
were treated with DNase, contacted with p~AHC& positive 
serum, from a patient diagnosed with TIC, and UC specific p~ 
AMCA binding examined by hp. For comparative purposes the 
binding of a non-UC sera were also tested. Serum that 
expresses anti-DMA antibodies mhswnatology Diagnostics 
Laboratories Inc.. Los Angeles, Ok) , a serum that expressed 
m mm -< a serum tkat expresses anti-elastase antibodies, 
and that serum expresses antibodies to PR3 (the latter thre, 
ail obtained from J. Charles Jensette University of North 
Carolina, Chapel Hill) were also contacted with DKase 
treated, methanol,- fixed neutrophils and binding examined by 
XIF, Additionally, the effectiveness of the mam* digest ioi: 
and subsequent loss of IMA was routinely monitored by 
staining neutrophils with the ®m bindina dye, prooidium 
iodide . 

Figure 3 and 4 provide for eotaparison the IIP staining 
patterns generated with those serum with Tnethonal-f ixed 
neutrophil (top row) and DSasa-treated, methanol -fixed 
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neutrophil (bp.ttom row) . As seen in Figure 3 A and D, the p~ 
AKCA staining pattern generated by p-ANCA positive VC serurs 
(Fig. 3A) is completely lost when neutrophil are pre- treated 
with DN&se (Fig. 3D) indicating that UC p~ANCA binding is 
abolished. A similar loss of antigen recognition after 
DNase treatment was obtained, as expected, with the anti-DEA 
serum. Figure 3B depicts the I IF staining pattern or aatei- 
DKA serum on untreated neutrophils. This staining pattern 
is clearly lost when neutrophils are pre-treated with B&asa . 
(Fig. 3E) That DBase treatment of neutrophils was effective 
in eliminating Cellular DMA is seen in the lack of propidium 
iodide staining after such treatment (Fig. 3F) as compared: 
ro the propidiisa iodide staining pattern in the absence of 
BMasa treatment. (Fig. 3Ci neutrophil binding by m serum 
was unchanged (Fig. 4A and D) by D!?ase treatment of the 
ceils while the anti- elastase p-ANCA staining pattern (Fig, 
4B> was converted to a granular cytoplasmic pattern {Fig. 
4S) by D&se treatmenn . Finally, the staining pattern 
generated by anci-PE3 (Fig. 4C and F) was also unaffected by 
the DHase digestion of neutrophils. 

COJSP&R&'SXVS DSfase OF 
PSC p-MlQA SPECIFIC ANT 1GSN AND TYPE I AXK SPECIFIC A23TIGSN 
USING mMmtOFUUORmSCE^QM ASSAY 

A panel of p-AHCA- containing sera from PSC and Type i 
AIK patients: was examined and compared to the EG. sera panel. 
Ail the sera were previously characterised with respect to 
nHCA staining pattern by I IF and ANCA binding level as 
determined by ELXSA . Representative AKCA staining patterns 
before and after DHase digestion of neutrophils are given in 
Figure 1 . 
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The p-ANCA staining pattern generated by Type i AIM 
serum: with methanol -fixed neutrophils is depicted in Figure 
ift. This p-AHCA. positive Type l AIH serum was 
characteristically found to yield a granular cytoplasmic 
staining pattern vith DBase digested neutrophils. (Fig. icj 
The p --ANG& staining pattern generated by serum of patients 
diagnosed with PSS is depicted in Figure IB .. psc sera 
yielded a predominantly homogenous mushy) cytoplasmic 
Staining pattern with DHase treated neutrophils: (Fig. id) . 

imp&XZiZZATXtm, OF Neutrophils ON HXCSOTITES PZ.&TE 

1. Count cells in suspaasioR of step 7 of Example II 
using a microscope and hemacytometer and re- 
suspend cells in sufficient volume of XX H8SS to 
achieve 2.5X10* cells per ml. Add 0.1 mi per well 
to a 96 -well microtiter Imrnaion 1™ or Immulon^ 
plate (available from Dynatech Laboratories ox 
Chantiiiy, Virginia) and let settle for 30-56 
minutes . 

2. Pull supernatant with 8 channel manifold connected 
to a vacuum and let plate air dry (approximately 2 
hours} or turn upside down, on the grate of a 
laminar flow hood to dry (approximately 1Q 
minutes} . 

25 ~- Fix calls to well by incubating ceils tor 10 

minutes in Six cl of 100% methanol per well. 
Discard methanol and let plate air dry. Store at 
-20 G C, 
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BHase. TRS&^KEJEC OF KSTOROPHXLS XK6£0BII«ISSD 
OH MICHOTXTSH PLATS 

A DHase solution is: prepared by combining 3 units of 
Promega rqi™ DHase per ml buffer containing 4 0 mM of • Tris- 
HGi CpH ?.§}, 10 raH sodium chloride, S tnM magnesium chloride 
and 10. m calcium cM.or.xde. 

Rinse plates prepared in accordance with Example VII 
once with 25 ml phosphate buffered saline , Incubate 
immobilized neutrophils in 0.1 rai of DBase solution per well 
for about 30 minutes at 37°C. Mash the wails three times 
with a total of about 100 ml phosphate buffered saline-. 
Block the wells by adding 0.15 ml of 0.25% bovine serum 
albumin in phosphate buffered saline fpK. 7.4) and allowing 
to stand at room tamper ature for about one hour-. Discard 
blocking fluid. 



DMase- TREATED , FIXED HSUTROFHIL &LTS& 

Add 0,1 mi human sera diluted as desired with 
phosphate buffered saline containing 0.25% bovine 
serum albumin to each wail of the microtiter 
plates prepared in accordance with Example vill 
and Example VII (i.e., with and without the DMase 
treatments Add 0.01 mi phosphate buffered serum 
containing 8,25% bovine serum albumin to blank 
wails. bat stand at room temperature for one 
hour; in sufficient humidity to minimize volume 
loss . 

Aspirate ssrusu Wash three times wish a total of 
about 1.0.0 ml phosphate buffered saline containing 
0.02% sodium aside (HaN 3 ) and 0.05% Twesn . 
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3. Add to each well 0.1 ml of a 1:1000 dilution of 
alkaline phosphatase -coupled goat anti-huaan im 
antibody in phosphate buffered .sal ins. containing 
Q,2S% bovine serum albumin. Goat P (ab ' ) 7 anti- 
human IgOCFc) -alkaline phosphatase may be obtained 
from Jackson Immune-Research laboratories in West 
Grove, Pennsylvania. Incubate for one hour at room 
temperature in sufficient humidity to minimize 
volume loss. 

4. Wash three times with a total of 10 0 ml phosphate 
buffered saline containing 0.02% sodium aside 
(NaNj) and 0.05% Twsea, Wash three more times 

with TRXS-NaGi solution containing o, OS H Trie, 
0.15 M £JaCi, and 0.02% sodium aside, pH 7.5. 

5. Combine Q,7Sg discdium p-nitrophanol phosphate 
{United States Biochemicais catalogue #19587 or 
AMRESCG: catalogue #P03 64i with a Tris buffer 
containing 75 mM Tris~HCi, 1.5 m MgC.l a , 0.02% 
sodium aside, pH 8.6 to form a substrata 
containing solution. add 0.0! tnl substrate 
containing solution to each well. Incubate at 
room temperature for SO to 9 0 minutes in 
sufficient humidity to minimize volume loss, until 
blank wells reach 0.8 in absorbance. 

6 . Read plate at 405 nm in an BMaX Mleroplate Reader 
(Molecular Devices, Henio Park, California ) 

CBMim. IH AKC& BZMDTNG TO DHase TREATED 

mxrz&ovmjus kblatzve to control umtkkated cells 

mXim DNas a -TREATED, FIXED NEUTROPHIL BLXSA 

In a panel of p-AKCA positive UC sera, the subset found 
to lose greater than 50% Of ANCA binding by SLISA 
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corresponds to those that lost most or ail of the p~M?CA 
staining by immune fluorescent staining. Gn the other hand, 
sera showing less than about 50% reduction in ANCA binding 
by SLISA were found; to display a p~mCK pattern that 
converted to cytoplasmic staining after DNa.se digestion of 
neutrophils. In this latter group was also found a few sera 
with a. mixture of perinuclear/cytoplasmic staining pattern 
that retained only £h& cytoplasmic pattern post DNase 
trsatTRent . The one serus displaying a cytoplasmic AKCA 
staining pattern was found to have increased AMCA binding 
post DKase treatment. The majority (4 out of 6} of p~ANCA 
positive PSC sera lost less than 50% of the »MCA binding 
after BSSass treatment of neutrophils ■; in contrast only S out 
of 14 UC p-AHCA positive sera showed such a loss. By 
immurof Increscent staining thess PSC sera were found re- 
display a p-At'CA staining pattern that became cytoplasmic 
after DNase treatment. 

Thus, the BiSase- treated, fixed neutrophil ELXSA may be 
used to distinguish UC and PSC from CD, as well as other 
types of inflammatory conditions of the intestines. The 
unique perinuclear/cytoplasmic staining patterns associated 
with .immunof luorescent -type assays confirms the reliability 
of ELXSA assay and may allow further distinctions between UC 
and PSC, 

MTCA PSDXATRIC tTtCSRATXVS COLITIS 

In the pediatric population, distinguishing between 
DC, Crohn's disease (CD) and allergic colitis in children 
with rectal bleeding fRE) is particularly difficult. Since 
che occurrence of ANCA in adult patients with UC has been 
well established, studies were undertaken to determine the 
relationship between the occurrence of ANCA and pediatric 
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V-:. To determine father the presence of mm, as measured 
oy DMase-treated f i>:ad -neutrophil .EL ISA is sensitive and 
specific for pediatric UC t serum from children with uC (mean 
a$e«l#, CD (mean ags~I4d , R8 (mean age,: 3 5 and other 
gastrointestinal inflammatory disorders (mean aga«Sl were 
tested in a blinded fashion, all BLISA positive samples 
were examined using imxmmaZ iuor essence assay described above 
to determine AHGA staining patterns. MJCA was expressed as 
a percentage of UC positive sera binding and defined as 
positive when the value exceeded 2 standard deviations above 
the mean for normal control sera (>}12%. The results are 
presented in Table 3 . 
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DC-nlcera tive colitis 
20 CD-Crohn's disease 
RB-rectal bleeding 



Seventy- two percent of children with XIC were AHCA positive 
compared to 17% with CO, 23% with RB and 7% with, other 
gastrointestinal inflammatory disorders (Table 1) . The rae; 
25 percent of positive control at 1:100 dilation was also 
significantly higher in 0C ;p<0.0Q ys CD and: non-IBD, 
p<0.Ql vs RB) . In addition, mean titers of ANCh positive 
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samples were significantly higher, making ELXSA titer very 
specific for UC. The presence of a perinuclear 
immunofluorescence pattern correlated with titer. It is 
therefore seen that: MICA is sensitive (72% > and specific 
iSSm for VC versus other inflammatory disorders . 



mSTXCMS SSACTXVE WITH p~M?CA OF UC AKTD PSC 

is tuitoj? x-ioo« xmohtrnm 

i... Count ceils v n suspension of step ? of Example XI 
using a microscope and hemacytometer and re- 
suspend ceils in sufficient volume of phosphate 
buffered saline containing 1.0% Triton to 
aoheivs 2.5X10* ceils per ml phosphate buffered 
saline containing 0.5% Triton X-100 W . Allow to 
incubate on ice for about 10 minutes, 

2 . eytoeentrifuge onto glass slide as described in 
Example III, step 2. 

3. Fix cytocantrifnged Triton extract in 
accordance with the procedure set forth in Example 
III, step 3. 

4. Add 0.05 sil of a 1:20 dilution of UC p-AEiCA 

positive serum or PSC p-ANCA positive serum in 
phosphate buffered saline to slides . Add 0 .05 ml 
phosphate buffered saline to clean slides as 
blanks- Incubate for 30 minutes to one hour at 
room temperature in sufficient humidity to 
minimise volume loss, 

5. Process slides in accordance with the 
immunofluorescence assay of Example v, steps 2-5. 

After Triton X-iOQ™, neutrophil morphology was clearly 
lost with no evidence of a clear nuclear structure upon 
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reaction with anti~D^ serum. Hoover, cellular DM was not 
lost during Triton treatment. Both UC p-AMCA 

positive sera and PSC p^CA positive sera showed strong 
reactivity with fixed Triton X-ipfl* neutrophil extract. 

UpGn Triton XV100- insolubility, an enriched fraction 
of UC and PSC p,MCK antigens can be prepared to isolate the 
ant igens . 

LISHARY CONSTKUCTXOlf 

V s - and ^"encoding BWL homolog libraries of the heavy 
and light chain gene repertoire of lamina propria 
lymphocytea (LPL) ceils from humans diagnosed with UC and 
seropositive for p-AMCA in a fixed neutrophil ELI SA were 
'randomly combined, expressed and the resulting antibody 
material screened for ability to bind neutrophil using a 
phage display technique. The antibody material having 
is^unoreacfcivity with neutrophil were then screened for p- 
MSCK staining pattern and for loss of the p-MA staining" 
pattern using DNase- treated neutrophil as means of 
identifying p-ANCA associated with UC. 

These variable heavy and light chain libraries were 
constructed by PGR cloning of variable heavy and light 
chains from these LPL. The homoiogs from these libraries 
were randomly paired in the dlcistronic phagemid expression 
vector pComb 3 as described herein, resulting rn a variable 
heavy chain fusion protein containing the v K polypeptide and 
a fragment of the filamentous phage coat protein III. E, 
cola were subsequently transformed with these vectors 
containing she ■ DNA- encoding heterodimeric antibody material.. 
Expression of the vectors was induced and the ceils 
transformed with helper phage. Phage that were extruded 
from the transformed E. coli encapsulated the vector SMa 
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encoding the nucleotide ssguanc« and displayed the encoded 
heavy and light chains as Fab antibody material anchored to 
the phage coat via the gene lit anchor protein. This 
ph&gemxd expression system thus links both the process of 
recognition and replication in a single phage particle. 

In a process called panning as described by Parraley et 
ai . , m &£i* 74 i 3 05- 318 (1388 5 , the phage expressing 
hetsrodimeric antibody material having ant i --neutrophil 
immuncrsaativity are enriched and isolated. The 
haherodimsrie antibody material is then assayed for further 
the presence of p-A^Ga. associated with UC hy alcgh©i~f ixed 
indirect immunofluorescence ("the IIF assay") and for loss 
of a positive p-AKC& staining pattern in the IIF essay using 
DKase- treated alcohol -fixed neutrophil. 

S....and..¥ r , library OSTmWtftn 

Nucleotide sequences encoding immunoglobulin protein 
CPSs are highly variable. However, there are several 
regions of conserved sequences that flank the V domains of 
the light and heavy chains that contain substantially 
conserved nucleotide sequences, i.e., sequences that will 
hybridise to the same primer sequence.. 

Polynucleotide synthesis ("amplification 1 '} primers that 
hybridise to these conserved; sequences and incorporate 
restriction sites into the DITA homolog produced, restriction 
sites that are suitable for cperaeively iigacing the DBA 
homolog to a vector, were constructed. More specifically, 
the primers are designed so that the resulting ONA homologs 
produced can foe inserted into an expression vector in 
reading frame with the upstream translatable DMA sequence at 
the region of the vector containing the directional ligation 
means. Amplification with the primers described herein is 
performed on cSHA templates produced from total RMA isolated 
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ttam ii&h of a human diagnoses with DC and seropositive for 

For amplification of the V K domains, primers are 
designed to introduce cohesive termini compatible with 
directional ligation into the unique Xho I and Spe % sites 
of the Bc2 expression cassette of the pComb 3 phagemid 
expression vector. m ail cases, the 5' primers listed in 
SEQ ID i<J0s : 10 through IS are chosen to be cornplimentary to 
the first- strand cDKA in the conserved terminus region 
(anti-ssGse strand) . 

Additional V« amplification primers, including the 
unique 3< primer, are designed to be coinplimentary to a 
portion of the first constant region domain of gasma 1 heavy 
IS chain n&Sfe CSSQ ID NO: 9} . These primers vn.ll produce TMJ% 
hoaoldgs containing polynucleotides coding for amino acids 
from the V H domain and the first constant region domain of 
immunoglobulin heavy chains of the IgG isotype . These DMA 
homologs can therefore fee used to produce Fab fragments 
20 rather than P v . 

Additional unique 3 ' primers designed to be hybridised 
to similar regions of another class of immunoglobulin heavy 
chain such as IgM, IgE and IgA are contemplated. Other 3« 
primers that hybridize to a specific region of a specific 
class of CHj constant region and are adapted for 
transferring the V s domains amplified using this primer to 
an expression vector capable ox expressing those V„ domains 
with a different class of heavy or light: chain constant 
regions are also contemplated. 

Amplification is performed in seven separate reactions, 
each containing; one of the 5' primers shown in SEQ IB HOs ; 
10 through 16., and a 3 = primer shown In SEQ ID NO; 9. The 
S' primers Incorporate a Xho I site and the 3' primers 
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incorporate a. Spe I restriction: site tor the insertion of 
the V fi ~enco:ding DNA homolog into the Hc2 expression cassette 
of the pCotnb 3 phagsmid expression vector. See, Barbae, 
C..F". at al-., .groffljWfl&ng fi s>£ frfrs T O^I...Academv of g c j B n^ 
88: 7978-7982 {1991} t incorporated herein by reference - 

^.ffrdreers 

For amplification of the V L detrains ; amplification 
primers are constructed that hybridize to the conserved 
sequences of imsaunoglobuiin light chains and that 
incorporate restriction sites that allow cloning the \h.- 
ancoding Dm homoiogs into the he2 expression cassette of 
the pComb 3 phagsmid expression -/actor out with Sac I and 
3Cba I. The 5* primers (SSQ ID NOs. j 18 through 2Q) are 
designed to fee complimentary to the first strand oDKft in the 
coisserved M-tensinus regies. These primers also introduce a 
Sac I restriction endonuciease site to allow the v L -encoding 
DNA homoiogs to he cloned into the pCoaifo 3 phagsmid L.c2 
expression cassette. The 3< v t amplification primer (SEQ ID 
NO; 17} is designed to hybridize to the constant region of 
kappa cDNA and to introduce the Xba I restriction 
endonuciease site required to insert y^encoding DMA 
homoiogs into the pComb 3 phagemid Lc2 expression cassette. 
These primers allow DMA homoiogs to he produced that encode 
imanmogiobulln light chains o£ the kappa isotype. These 
primers make it possible to produce a Fab fragment rather 
than a Fv . 

ikmpli fixation of the immunoglobulin light chain gene 
repertoire is performed in three separate: reactions, each 
containing one of the S' primers {SEQ ID NOs ; IS through 20 ) 
and one of the 3« primers (SEQ xt> mt 17). The 5- primers 
contain a Sac I restriction site and the 3' primers contain 
the lea T restriction site. 
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Amplif ieation primers designed to amplify human light 
chain variable regions of the lambda- Isotypa are also 
cent ompi at. ed .- 

All primers and synthetic polynucleotides described 
herein, were purchased from Oligos etc. (missmrille, OR) ... 
The pCornb 3 expression vector was provided as a gift from 
Dr. carlos Barbae SIX of the Scrlpps Research Institute, Le 
Oolla, GA. 



> &t_Jl&l-&. Library T7on«feri T cftft, qff 

1G TQtal Rba extracted from lis x ltP lymphocytes 

using standard guanadiniura isothioeynate extraction 
protocols. See, f or example, Chomcynski, P. and Saoehi, H. , 
&m l- M - Q ShSSU 162:.15S~159 (1287), incorporated herein by 
reference . 

15 in preparation for PCR amplification, the Km, prepared 

above, is used as a template for cDNA synthesis by a primer 
extension reaction. Thus, 10 pg SKA was reverse transcribed 
to single- stranded pDNA using I m oiigo-dT primer with 10 
mM dithiothreitol, RNasin M fa protein RNase inhibitor of 

20 Eromega Corporation, Madison, Ifl) , 25 m each dATF,. dCTp, 
dGTP,. cTTP, ix reverse transcriptase buf fer (Bethesda 
Research Laboratories, Bethesda, MP) , and 2ul (two hundred 
units) reverse transcriptase (Superscript, Bethesda Research 
Laboratories) in SO ul volume for 10 minutes at room 

25 temperature followed by so minutes at 42 °C. Following a S 
minute 90°C heat kill and 10 minutes on ice, the reaction 
was treated with 1 ,a (one unit) :RNase H (Bethesda Research 
Laboratories} for 20 minutes at 37*C. 

The single -stranded cDUA ^n&rmt.&d above was amplified 

3 0 using the; polymerase chain reaction ( !i PCR«> method. Family 
specific variable region and isotype specific constant 
region primers as described below ware used to create heavy 
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chain IPG! V s i-V H & and kappa light chain V L i -Vv.3 specific 
libraries : 

Primer to create IgGl heavy chain constant: region library ; 
CGls S < GCATGTACTAG^ETtaTCAC^ATTTeeS 3 {SEQ IB SO: 3) 

Primers to create heavy chain variable region library: 

V*La 5 ' CAGGTGGAGCTCGAGCAGTCTGGG 3? (SEQ ID NO; 10} 

V K 2f S> CAGGTGCA0CTACTCGAGTGGGG 3' {ESQ ID NO; 11} 

%3a 5' GAGGTGCAGCTCGAGGAGTCTGGO 3 ' (SE0 IS MO: 12) 

V H 3f S> GAGGTGCAGCTGCTCGAGTCTGGG .3.' {SEQ ID SO; 13} 

V^f SI GAGGTGGAGCTGCTCGAGTCGGG 3' {SEQ IB MO: 14} 

V s 6a 5< CAGQTACAGCTCGAGCAGTCAGG 3' (SEQ ID HO; 15} 

V H 6f S« CAGGTAG^tGCTGCTCGAGTCAGGTCCA 3 * (SEQ ID HO: 16} 

Pritaer to create Kappa light chain constant region library: 
G x ld 5 « GCGCGGTCTAGAaCTAACACTCTGCCGTGTTGAAGe 

15 TCTTTGTGACGOGGGIkTCTGAG 3' (SSQ J B S0 . 1? ] 

Primer to create Kappa light chain variable region library: 
V s la S*' GACATCGAGCTCACeCAGTCTCCA 3 ' {SEQ IP HQ; 18) 

V R 2a S ' GATM'IXmGCTCAGTCAGTCTGGA 3' (SEQ IE NO; IS) 

V R 3a S : GAAM?TGAGC?CACGGM3rCTCCA 3' (SEQ ID NO: 20} 



10 



20 



25 



PGR amplification is performed in a 100^1 reaction 
containing the products of the reverse transcription 
reaction (about 1 M l of 450 ,ul reaction of the single- 
stranded oDMA) , SO pm of 3'^ primer { SBQ ID SO: 5>) ( 6 0 pra 
of the $■> primer (one of SEQ IB KOs : 10 through IS) , 8 al of 
the mixture of dNTP's at 25 mM each, is ^1 of 10 x PCS 
Buffer (Parkin-Elmer), and 5 units of Tag DHA polymerase 
iPerhin -Elmer, Korwalk, GT) The reaction mixture is 
subjected to 30 cycles of amplification using a Parkin-Elmer 
96 0 0 thermocycler. Each amplif ication cycle included: 
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deriaturing of cDffi at 94 "c for is seconds, followed by 
annealing of primers at 52 ft C for SO seconds, and 
amplif ication at ?2*C for SO seconds. This was followed by 
a 10 minute extension at 72 ®C. Efficient and reproducible * 
mK tews&os synthesis was achieved with the primers defined 
herein, producing amplified cDNA %- encoding homoiogs having 
a major band of about 6 80 bp and amplified cDHA %- coding 
homologs having a major band at about SSO bp. 

After verifying by agarose gel electrophoresis that all 
araplificaoions ware successful and that similar yields were 
achieved, the V-.-sncoding and V.-encoding OTA home-logs were 
separately pooled and gel purified on 0.8% Ssapiaque GTS 
Agarose £ F?4C , Rockland, ME} according to the manufacturer s 
directions. 



tem&<m~J2£-M^^vQ$im ^-Bo mfrlflgyr into. v 6e fc«r 
Equal portions of the products from each light chain 
primer extension reaction were mixed to generate a pooled V h 
library of UCt The pooled V\ library was double -digested 
with 7 0 units Xbal per microgram pooled V B library and 3S 
units Sac I per microgram pooled v L library. (Ail restriction 
enzymes are available from Boehringsr -Mannheim, 
Indianapolis, IM. ) Digested products were again gel 
purified as described above, and the region of the gel 
containing DMA fragments of about 66 0 hp was excised, 
extracted from agarose and ethandl precipitated. The 
resulting % DMa homologs represent a repertoire of kappa 
light chain polypeptide genes having cohesive termini 
adapted for directional ligation to the pComb 3 phagemid Lc2 
expression cassette . 

The pComb 3 phagemid Lc2 expression cassette is 
prepared for inserting a light chain ®m homoiog by admixing 
30 M g of the phagsmid to a solution containing 280 units of 
Xba I and 16 0 units of Sac I restriction endonucieasss and a 
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buffer recommended by the maimf scturer ... This solution was 
maintained at 37°C for 3 hours. The solution was 
precipitated with 2 mi glycogen, i/lQ volume 3M MaAc, 2.5 . 
volume sthanol, at -2G°C for i hour, then palleted and 
washed with 70% ethanol . The pellet was re -suspended in 
water and gel purified on .8% 1 x TIE Sepiaqua 676, A 4 Kb 
band was excised, phenol extracted, LiCl 3 treated and 
ethanol precipitated the: same as PGR products . 

The L'c'2 expression cassette was then ready for ligation 
with the -^-encoding DKA homo logs prepared above. These 
encoding M homology were then directly inserted into the 
Xfca I and Sac I restriction digested L,c2 expression cassette 
by Xigating CK4S ug of V ;< SNA homolog into 1.4 fig of 
digested pComb 3 (kindly provided by Dr ..•^-r^^fBarbas III 
of the Scripps Research Institute, La Jolla, California and 
described in Barfoas et ai , , mtl . Acad. . Sr.i . rr<^ 

88:7978-7982 (1391) , incorporated herein by reference} using 
10 units ligase in 200 p.1 volume ligase buffer stored 
overnight at 25*C, and thou heat killed by maintaining at 
S5°C for IS minutes {Boehringer-Mannbeinjj . DHA was 
precipitated,, washed with 70% eebanol , and re -suspended in 
15 ill 10 taM HgClj. 

ki.b.rs,rii 

Bschazxahza coli XLI -Blue cells {Stratagene, La Joiia, 
CA) were transformed with re -suspended DKA by 
elect roporat ion ; 300 ul of stock made by concentrating l 
•liter of S, coli QB m » , 8 down to 4 ml of cells were 
electropora ted with 15. & DMA .. .(« Z m ) (all of ligation 
mix) . Transformed cells were selected for by plasmid 
antibiotic resistance by growth super: broth containing 100 
Mg/ml carbeniclllin. The library size was 8.6 x 10" 
transformanfcs with 6% background re -ligation. 
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Antibiotic resistant colonies were amplified by growth 
in liquid cultures at 3?°C in super broth {"SB") medium 
(30 g tryptone, 20 g yeast extract, and Iff g 3 m~ 
Morpoholinoj propana- sulfonic acid (Mops) par liter of 
water, adjusted to pH 7) supplemented with 10 m /ml : 
tetracycline, 2 0 ^g/mi carheniciilin , 4 0 mM glucose and 
10 m MgCi a , pConus 3 phagemids encoding a kappa V. 
polypeptide I ■ Kappa - pComb 3 phagemid"} were isolated using 
Qiagan.-tips ai , an anion- exchange resin of Qiagen, Chatsworth" 
CA. following manufacturer instructions. Isolated Kappa- 
pComb 3 phsgsmids were doable-digested with 10 units Ihe! 
and. 3 units Spel per microgram Eappa-pGomb 3 phagemid. 
Reaction mix was ethane! precipitated and 4.7 Kb double cue 
phagamid was gel purified on , 8% Seaplaque TAE gel as 
before . The Kappa -pCorab 3 phagemids were now ready for 
ligation with the heavy chain library. 

xdas&i aa . o£ Vrc v n^ i as U Mh M c ^W* i nto v^*.^ ? TF * 
.Tratefffyro^f of .;H<aat 

Equal portions of the products form each heavy chain 
primer extension were mixed to generate a pooled ^-encoding 
PKA homolog library. The pooled V, library was prepared for 
ligation into the Hc2 expression cassette of the Kapoa- 
pComb 3 phagemid by digestion with Xao I and Spa I 
nucleases. Accordingly, the pooled V, library was double- 
digested with 70 unite Xhol and 1? units Spel per microgram 
pooled V 8 library. Then, .40 ^ digested heavy chain 
library was ligated with 1.4 /.<g digested Kappa-pComb 3 
phagemid, described above, using 10 units ligase in 200 .«! 
volume ligase buffer. The reaction was stopped by a heat 
kill at 6S°C for IS minutes. DMA was precipitated, the 
pellet re-suspended in 15 #1. io m MgCi 2 and used to 
eleetroporate E. coll XL! -Blue ceils. Eiectroporated eeile 
were grown in SB, supplemented as described above, except 
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that glucose was aot included.. The library size was 4.2 x 
ID 7 with 14% background rs -ligation after heavy chain 
closing. Presence of both V„-and V t -encoding Dim honiolGgs in 
the vector was verified by restriction analysis, seven out 
of seven clones contains, both horaologs. 

Tea milliliter cultures of elect roporated E. aoli XhJ~ 
Blue cells were then transferred to SB supplemented with 
50. fig/ml carheniciiiin, 10 m/mX tetracycline, and 10 tm 
MgCX 2 and incubated for another hour. Cultured cells were 
then infected with 10" VCS-M13 helper phags (Stratagene ., La 
Jolla, CA> to initiate the generation of copies of the sense 
strand of the phageisid DNft. After adding helper phage the 
mixture was added to ICO ml of SB supplemented with so /A/ml 
carbeniciiiin, 10 pit /ml tetracycline, and 10 asM MgCi 2 . The 
admixture containing the helper phage was then maintained 
for an additional 2 hours at 3 7 c c to allow for filamentous 
bacteriophage assefisbly wherein the expressed heterodimeric 
antibody material of UC* fused to cplll bacteriophage anchor 
domain were incorporated into the surface of the 
bacteriophage particle. After 2 hours the mixture was 
spiked with 70 pg/nl kanamyein to select for helper phage 
infected E, coll and then allowed to grow overnight at 37 °C ( 
300 rpm. The phage ware precipitated by centrif ugation 
resulting in a bacterial cell pellet and a supernatant, 
containing phage, with the titer of colony- forcing units 
(«cmn determined by plating on IB plates with 100 ug/ml 
carbeniciiiin. 

PASSING 

Each well of a 24 -well microtiter plate was coated with 
methanol- fixed neutrophils by adding 10= neutrophils, 
allowing them to settle, air dry and then firing with 100% 
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methanol- Each well was blocked for one hour at 3?°C with 
3% bovine serum albumin («BSA«) in ■ Trie- buffered saline 
( !! TBS !t ) . Blocking solution was removed and 5 x 10" nhaoe i n 
250 M l TBS was added and allowed to incubate for two hours 
at 3?°C. After washing, acid elation, and neutralization, 
the number of phage eluted was monitored by GFDi 

Siutad phage were amplified by reinfecting E. call Xhl~ 
Blue and the panning/amplification cycle repeated five 
times until there was at lease 100 fold enrichment. in this 
manner a library of phage enriched, for p~mCk material 
having immu&oraacf ivity with neutrophii antigen was 
generated. For enrichment quantitation, aliquots of the 
original library were re-panned in parallel with each cycle 
of enrichment to control for daily fluctuations in phage 
recovery. Enrichment was calculated by ratio of phage on 
• vs. off and compared to the unenriched library run on the 
same day. Panning was also performed in a 96 well format 
with lD-«: phage per wail to compare formats. 

r'RBFAHATXON OF SOuUBLE mCQkBTUMFS. J^J-MKUTKOPHXX, 
ANTIBQmr MATERIAL OF UC Mm nxBKAEy SCSESMSHO 

Preparation of soluble hsterodimerie antibody material, 
specifically Fab ; was performed by isolating phagemid using 
Qiagen--tips™ in accordance with the manufacturer is 
instructions. (Qiagsn, Chatsworth, CA) Isolated phagemid 
was then digested with 27 units Bps! and 50 units Khe r per 
microgram of phagemid to remove cplll gene segment. The 
phagemid DdA was then gel -purified and self-iigated by using 
10 units ligase per X ug phagemid and maintaining the 
reaction mixture overnight at 25 ; C. The reaction was stopped 
by maintaining it at £s*C for 15 minutes. 200 ng gel 
purified fragment was self ligated in 20 al volume and used 
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to transform fi. aoli £1,1 -Blue by alsctraporatioa at o*C in 
.2 cm gap curette at 3,5 k¥, 25 juF and 200 R using 40 pi of 
E. coll stock and 1 ^1 of ligation mix. Single colonies 
were picked from an LB agar plates containing 100 &l/ml 
carbeniciiiin and grown in 10 ml SB supplemented with 10 
Mg/ml tetracycline, 50. fig/ml carbeniciiiin, and .20 • wM Mg£i 2 
for six hours. Cultures were then induced by the addition 
of 1 m isopropyi S »B--chiogalactopyrauoside {"JPTQ«) (United 
States Siochemieais, Cleveland, OH) and grown overnight. 
The phage were isolated by centrif ugation resulting in a 
bacterial cell pellet and a supernatant containing phage. 
The supernatant was removed and analyzed for Pab production 
by kappa-capture BI.ISA as described above, -detecting with 
goat ant'i -human Fab-alkaline phosphatase (Pierce, Rockland, 
ID , Ten clones each from the enriched and unenriehed 
libraries were selected for comparison. Six out of the ten 
clones from the unenriehed library produced significant 
amounts of Fab as assayed by kappa -capture EL IS A. in 
contrast, ten out of ten clones from .the enriched Ilbrarv 
produced Fab, indicating that the enriched library had 
positively selected far Fab expression. 

These clones were also analyzed for neutrophil binding 
by alcohol- fixed neutrophil EblSA. None of the ten clones 
from the unenriehed library bound neutrophil, whereas all 
samples clones from the enriched library demonstrated avid 
neutrophil binding . 

Diversity of heavy and light chain usage in Fabs from 
enriched and unenriehed libraries were monitored by 
digesting 4 of phagemid encoding a single Fab with 2Q 
units of BSTH1 (New England Biolafcs, Beverly, MA 5 and 
analysing fragments on a .3% agarose gel. Each of thirty 
clones from the unenriehed library showed a distinct 
restriction pattern, whereas the clones from the enriched 
library displayed only two clonal patterns. Clones 
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representative of these two 
therefore directly analyzed 
below. 



patterns (S-3 and s-4) were 

by msA sequencing, ' as described 
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PUSXFXCATXOH OF FAB 

Both enriched and unenrtched libraries were transferred 
from pCbsfc 3 to C^P3 X3H S , a pComb 3 derivative which fuses 
six histidiaa to the carhojcy terminus of the Fab. af ter Spel 
and Hhel digestion to remove the cpXXl anchor domain. 
(G*P«3H, was a gift of Carlos Barbas III, Scripps Research 
Institute, La Joila, California} . Libraries were moved by 
removing the V r and V> encoding polynucleotides from the 
Kc2 and Lc2 erpression cassettes of pComb 3 and sequent iaily 
iigating them into G 3 A^13H 6 . coil XLI-Siue calls were 

transformed with the new phagetaid by eiectroporation . 
Individual colonies were isolated by m agar selection 
supplemented with 100 ul/ml carbenicillin. 

The 5-3 clone from the enriched library was chosen for 
large scale purification, A single colony was picked and 
20 allowed to grow overnight in 10 mi SB, supplemented with 10 
^g/ml, tetracycline, 50 ag/ml carbenicillin, 10 Mi HgCi fi) and 
40 ®M glucose. The bacterial culture was pelleted by 
centrifugation to remove glucose and the ceil pellet 
transferred into one liter of SB containing SO m / m l 
25 carbenicillin and 20 mM MgGl, . The XLl -Blue ceils were 

grown at 37 °C shaking at 300 rpm until ahsorbance iOD &!}( J was 
between 0,S-0.8. The cell culture was then induced with 4 
m IFTG to e3 ^ 5r « s ' s the beterodimeric antibody material and 
grown at 3CTC overnight . The cell culture was centrifuged 
30 to pellet the XLlrBlue cells and the pellet re-snspended in 
30 ml sonicatioa buffer (SO ttM I«PO SI 300 mH HaCl,/ 0.01% 
mn ir P H 7.9) . The re -suspended ceils were sonicated eight 
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times in IS seconds bursts at 5 0% power (40 watts micro 
sonic disrupter, Tekmar, Cincinnati, OH). 

The sonicate was cantrifugad at 15/00 0 rpm in a Beckman 
JA-20 centrifuge for 40 min at 4°C and the supernatant 
serially filtered through a 0.45 and a 0.22 fnicron Mytex 
filter {Amieon, Beverly, MA) . Sonicate was immediately 
loaded at 20 ml/hx on a 1 ml NTA-m column (Oiagan; and 
washed with souication buffer, typically 4 0-50 ml, until 
abssorbancs (QD aSiS ) was <0.0i. The column was than washed 
. with 10 mi of 10 mM imidazole in son! cat ion buffer to remove 
contaminants, followed with 1G ml each of XQO mM, 250 m, 
and 500 mM imidazole collecting X mi fractions monitored by 
0D ^- Aiiquots were analysed by SDS-PAGE 12% denaturing and 
reducing gel to deb ermine where Fan einted. Due to the 
presence of imidazole, samples with loading dye were not 
boiled, but denatured instead at 3?°C for 10 min before 
loading. Typically, the Fab alutss in first 3 fractions of 
the 100 mM imidazole wash. 

One milliliter fractions that contain Fab were then 
pooled and diaiyzed (6-8 kD cutoff membranes) using Amieon 
dialysis membranes against PES to remove imidazole. Samples 
were concentrated and any free heavy or light chain removed 
using a Gentricon SO™, cent r if ugat ion- dialysis membrane from 
Amiccn Corporation, Beverly, Ma, 

Curiously, the calculated antibody level in the 
purified fraction differed with total protein (Mo-red 
Protein Assay, Richmond, CA) versus ELISA (anti-Kappa; 
determination. Per 1 liter bacterial culture. Fab yield was 
-I mg by total protein assay, versus -0.x mg by immunoassay. 
Since use of the proteins in this study utilized ELISA 
immunore activity. Fab concentrations are reported using the 
EI, ISA method. 

The 5-3 Fab was characterized using the assays, 
described herein.- Strong. binding (approx. 0.1 
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microg MS /milliIi.tex-;) to fixed neutrophil in an SLISA 
format . it is also notable that 5-3 Fab is avid 

compared to UC serum, since optimal binding occurred at 1% 
serum (or appro*. 0.1 milligrams/miiiiliter total IgG) . 
Estimating that appro*. 1% hyperimmune serum is antigen - 
specific, then the level of native p~ANCA IgG is appro*, i 
microgram/ml, or similar in range to binding bv monovalent 
Fab. 

in inflammatory disorders, &HCA" type marker antibodies 
are specific for certain defined neutrophil proteins. The 
5-3 p-mc& Fab was tested for immunoreactivity with 
cat he spin G, elastas.e, myeloperoxidase and lactoferrin in 
SLISA format. No binding wa;s detected up to 500 
nanograms/ml of 5-3 p-mck. Fab. 

The 5-3 p^ASGA Fab was also tested by alcohol -fixed 
neutrophil I.IF assay for the p-ANCA staining pattern, 
Immunol Increscent detection of neutrophil staining by 5 ~3 p- 
AWa. Fab yielded the same p-ANCA staining pattern produce/ 
by conventional UC serum. When the immmoreactivity of S-3 
p-AMCA Fab was tested for DNase sensitivity in accordance 
with EXAMPLE fx above, as with conventional p-AMCA 
seropositive UC serum, DKase I treatment of neutrophil 
caused the complete loss of detectable p-AKCA staining 
pattern. In addition, confooal microscopy demonstrated that 
5-3 P-ANCA Fab binds antigen located inside the nuclear 
envelop,, a characteristic found in p-AECA seropositive KG 
serum. 

mlChSZQ ACID SEQUENCING 

Kuolelc acid sequencing was carried out on double- 
stranded DKA of the S-3 and S -4 clones using 5- and 3' 
primers for the heavy and light chains CSEQ ID KOs : 21 and 
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22, and SHQ IB NQs* 2.3 and 24 , respect iveiyl and Sequence 
I/O (United States: Biochemloals) v Homology searches and 
lineups were performed using Geimbank. 

Although the; invention has been described with 
reference to presently preferred etr^dimenta, it should be 
understood that various modif i eat ions can ha made without 
departing from the spirit of the invention. 



WO .9&4HS3- 



{&} cedars- Sinai Medical Center 

.<B) STREET ;■■ : S.70-D ; Beverly. Bpu.levaru. : 
<Cjl .CiTSTs Los Aageles 
ID) STATE; California: 

m y country: us 

(FV POSm CODS { 2 XP : ) ; £ 0 04 B - 1 .8 & 3 

(a.) THI^^HO^B t {3X0} SSS- 5284 

iU) TEimW&jZ; (310) 96?-v010l 

toti-lteaswpftil Cytoplasmic Antibody of Ulcerative Colitis, *-i*r*>~v 
Selarosmg Cholangitis, or Typ- I ^taim^ Hepatitis 

(iiiJ 

(■iy) C0MPD*rS5l READABLE FGPJ*: 

{A} MHDI'OM TYPE ; Floppy disk 
(B) COMPUTER: XBH Pe^cDTtipafcible 
{ C ) D£S&&TI&G ; SYS TEM ; . PC - DOS /MS - DOS 

Cm SOFTBk&E; Pa.t«a«n Release #1,0, Version #1,25 (ETC) 
(vi) PRIOR APPLICATION -D^TA; 



(2) XNFORM^XOis FOR. BBQ I'D KG ; 1 : 

til SEQOEHCB Ci^RACTERXSTXGS- 

CA) Ummu : 6B9 base pairs 
[El TYPE: micleie acid 

BT^mmmmEssi double 

IB) TOPOLOGY s circular 
(ii) MOLECULE TY^E: cD&A 

(iii) wfpo^mrxeja^ no 
i±n. mrt-smm; no 

in TYPE: K'- terminal 

(vd) ORIGINAL* .; 

{A} omsmzsHi Homo, sapiens 

<F> TYPS- Gut -associated lymphoid 

■(.G) CELL TY£E : Lymphocytic 

(vii) fMKSmiATS SOtmCS; 



(B5 ■CtiPKS-;--* 5-3- 

T : i.X} .FBATOHE;- 

(A) -HR«S/KEy^ CDS 
m LOCATION: 1, ,$93- 

CD) OTHBB SKPO^ATIOSJ; /codon^starfc^ a 

/pr.<5duefc.K »Hximan -Heavy Chain of icrO ANC& 
associated wi-tfe tld" 

Uxi FEATURE : 

(A) SafiS/'»3SVt ^xscJM 
(33 LOCATION; 1. .15 

{D> OTHER XNFOm^TXO^: /product* «K- Terminal Tag" 
>ix} FEATURE ; 

(a) mm/mvs &imjmh 

(0). OTHSR .IKFORMftSICaS:. /labels mt 

/not®* FEi » refers to Framework Region l ;t 

(ix) FEATURE.; 

(A) KAME/KBY: n?isoJ*NA 
{B) LOCATION; 97. .111 

1X1} OTHER INFORMATION ;. /labels CDEX 

/note^ »«CDEI» refers to: GotnpXixneritarlty 
Determining- Region i« : 

(ix) FimTUEB: 

(A} KAME/:KS;Yj misc RKA 

(B) LOCATION I12,7l53 

(d). other imomkTiont /label* ess 

/siote=* " !t FE3 3S ra^ra to : ta^jrk Region 2* 

(ix) FEATURE:- 

(A) NAM'S / KEY ; rr&scJS&A 

(B) :I,aCATX:OH ; ; 

{£>} OTHER XHFOSMATXOtT : /Xa&ei* CDR2 

/note- -"CBR2' ! refers to Cotspl x^entarity 
Determining Region 2 ?! 

iix) mmxnm, 

(B) LOCATION?: 26$ , .300 

(D) OTHER XHFOHM^TIC^t /label* FSO 

/note* ftW FR3 {} refers to Framework fegiori 3," 

Ux) FKATtJRS : 

fA) ^ME/KEY; roi*cJRS& 
<B) liQCATXGH ; 3 01 3 27 

CD.) OTHBR XHFO^TXO^:' /label- CDK3 

/not.e- X*'C£&3* refers to Gompli^eritaritr 
De te?;nvini^g .Region 3 " 

tlx) FSATURH ; 

(A) HAME/KEY : mi&o HNA 
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i S) LOCATION : 3 2 S , > 3 6 G 

m OTHER ■IKTOSKa.TICSf-s /label- FR4 

/note- *«FR4« refers t.o Framework Eegisn a» 

(1x3 FEATURE; 

(A) miso^m 

CD) OTHER IHFOPaWXONi /label* CHI 

/not©- ^CHX" refers to Constat: Seomftnt 1 <s* tb- 
H&avy Chain* 

(&> LOCATION: £52. .573 

{£} OTHER INFORMATION : /label- Hinge 

/upfce* "Siaffa*- refers to Partial Hinge: s^nr 0 * 
the H^avy Chain" 

tlx) FEATURE r 

(B) LOCATION S73.7s3S 

<p") OTKB* :INFOK^TX0^ 5 /labels Hex-HT^G 

/note- **2T«ac- rsfers to Hexahis tiding Tag 1 * 

(i:<) FEATURE: 

[A) N&MB/KEYi 

(D) OTHER INFORMATION? /labels £d 

..feat**, »' ? Fd« refers to the Fd of the Heavy g&aix?* 

iix> FEATURE : 

(B) LOCATION: IS. ,300 

<DJ OTHER IHFQEM&TT ON : /label- VHSEQHENT 

/*sofc&« *• "VHSSQMEKT" refers to 'variable Segment of 
the Heavy C&aifc* 

£AJ ^AMK/KHT.: mireJS^. 
(B) i,^ATlOH; 301. . 3il> 
CD) OTH3S INFORM^XTO^t /iai>«X« D; 

/note;* »> ! D" refers to Diversity S&gmetm" 

UK? F;SATUEEr 

(A) raise J*NA 

£D» OTHER I^DRMATtO^: /label- SB 

/note- refers to Reining Segment of the 

Heavy Chain" 

(Bj LOCATION 16, .36G 

CP) othhr :mFO^mxm.: /label,, 

/note- * *VKDa&Sh$8<' refers, to Variable Domain, of 
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Heavy Chain" 



Ck±> sequence dbsceiptxo^ : sssj-.irsf ^o?is 

GCC GAG AAA, CTG CTC GAG. CAG TCT GGQ GGA GGC GTG GTC CAG GCT 

48 " 

Ala Qln Val Lera L : £u 01u Gin Ser Gly Gly Gly Val Val Gin Pro 

1 3 10 is 

GGG &AG TCC CTG ASA CTG TCC TOT GC& GCC TCT GGA T^C ACC TTC ASG 

kys 3er Leu Arg 'Leau Ssr Ala Ala Ser Gly Phe Thr Ptai &rg- 

20 .35 " 3p 

AAC TAT GGC ATG CAC TGG GTC 033 GAG GGT CCA GGC AAG QGG C^G GAP 
14 4 

Asn Tyr Qly Met His Trp: Val Arg Gin Ala Pro Gly Lys Gly &mi Qlu 

.3-3 40 45 

TGG GTG QCA GGT ATT TCC TCT GAT GGA AGA AAA AAA AAG TAT GTA Q%r 
132 

Trp Val Ala Gly Tie Ser Sar Asp Gly Ar«j Lva X,ys Xys Tvr Val Asp 
SC 5S g,Q. 

TCC GTG AAG GGC: CGA TTC ACC ATC TCC ASA SAC AAG TCC AAG AAC ACG 

Ser Val Lys Gly Arg Fhs Tar lie Bar Am Asd lys Ser Evs- A^n Thr 

75 3D 



CTG TAT CTG CAA :ATG AAC AGO CTG ASA GCT GAG GAC: ACG GCT GTG TAT 
238 

Jj&u- Tyr Lay Gin Met Asn Ser £au Arg- Ala Glu Asp Thr Ala Val Tyr 
§5 90 35 

TAG TGT GCG AAA, TTG TCC CGC GCG GGT GGT TTT GAG M'C TGG GGC CAA: 

Tyr eyis Ala. Ly^ Leu Ser Arg Ala Gly Gly Fhe Assp lis Tro Gly Gin 
1.0-0 IDS 110 

GGG ACA. ATG GTC ACC GTC TGT TCA GCC TCC ACC AAG GGC CCA'TCG <y?C 
384 

Gly Thr. Her viai T&r Val Ser Ser Ala Bar Thr Isvs Glv Pro Sex ' Val 
l^S 12 0 " XZS 

TTC CCC CTG GGA CCC TCC TCC AAG AGC ACC TCT GGG GGC ACA GCC 
432 

Pro Ala Pro Ser Ser Lys Ser Thr Ser Glv GXv Thr Ala Ala 

13.0 135 .140 

CTG GGC TGC CTG GTC AAG GAC TAG TTC CCC Gftft CCG GTS ACG GTG 
4S0 " ' ~ 

■ Gly Cys Leu Val Lys; Asp: Tyr -Phe fro Glu Pro Val Thr Val Ser 
145 150 155 im 
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TOG AA£ TCA d-GC GCC CTG ACC mC QQQ 0T<3 CAC ACC: TT^ CPS «cn qtc 
523 "* ~ ■ v 

Tap Asn Ser Gly Ma Xau Thr Ser Giy Val His Thr Mia Pro Ala Val 
1« 170 175 

P?J CAG TCC- TCA. GSA CTC TAC TCC CTC AGC AGC <StQ GTG ACC GTG CCC 

Leti Gin Ssr Sar Gly Tyr £ S r Leu Sar Ser Val Val Tar Val Pro 

XBO 1S2 190 

TCC AOC AGC TTG GGO ACC- GAG ACC TAX ATC TGC AAC GTG AAT CAC 

5 2.4. 

Ser Ser s«r Lau Gly Tor Qln Tte Tyr lie; Cys Asn Val Asn His lys 

CCC AGC AAC ACC » GTG SAC AAS ^ 0CA GAG CCC AAA TCT TGT .Q*C 

6 72 * ■ ■ 

Pro Sar Asxi Thx. Lys Val Asp Lys Lys Ala Glu W s*r Cy* Asp 



22 0 



2X0 215 

AAA" ACT-.AGT GAG CAC CAC CAC CAC CAC 

Lys Tiir Sar His His, His Ms His His 
225 230 



12) INFORMATION FOR SEQ ID m>:2: 

£i) BBQtr^eE. CHAIlACTERiSTICS ; 

( A; IjEMGTXI : '23 3 amino acids 
(B) TYPE: .amino a- id 
(p) TOPQtiOGY; linear 

(i.l;) MQEtiSCmS TYPE ; protein 

{xl} SBO'jH^CE PBSCEX^TXOtvr: SEQ ID N0i2; 

Ala iGln Val I<ys5 L>au Lsu Glu. Gin Sar Gly Gly Gly Val Val Gin Pro 
1 s 10 " is 

Gly Z>y$ sar Leu Ara Leu Ssr Cya Ala. Ala Sar Gly m& Thr Pha Arg 
$0 25 * 30 

Asa Tyr Gly Met His Trp Val Arg Sin Ala Pro Gly Lys Glv lea Qlu 
35 40 45 

Trp val Ala Giy Oa Sar Sar Asp Gly Arg I,ys ays Lvs Tyr Val Asp 
SO 5 5 SO 

fear Val i>ya Gly Arg Pha Thr lie Sen Axg Aap a Vss sen T,ys Asa Thr 
65. 70 73 30 

l&u Tyr Laa Gin Met Asm Bar aaa Arg Ala Glu Aap Thr Ala Val Tyr 
B5 SO 95 

Tyr Cys: Ala Lys tmi Bar Arg Ala Gly Gly Phe Asp 11a Trp Gly Gin 



SS9 
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xC?G 1 OS .. . ixo 

Giy Thr Met Va.I Thr Val. Ssr Ser Ala Ser Thr Lys Gly Pro £*r Val 
115 120 125 

Pha Pro I^eu AI& Pro S&r Sar Lys Sar Thr Sar Giy sly Thx Ala Ala 
130 13S I4:0 

Leu Sly Oys Leu Val Lys Asp Tyr S>ha Pro Glu Fro Val Thr Val S«r 
145 .1S:Q 153 160 

Trp Asn Ser 01y Ala &<s\i Tte S<sr Giy Val His Thr Ph« Pro Ala Val 
IS 5 170 

Leu Gltx Sar Ser Gly Leu Tyr S.er Leu Sar Ser Val Val Thr Val Pro 
130 IBS 19(5 

Sar Sar Ser Lsu. Gly Thr Gin Thr Tyr lis. Cys Asa Val Asxi His Lvs 
135 200 205 

*ro S^r Asn Thr Lys Val Asp Lys Lys Ala Glu Pro L*vs Ser Cys Asp 
*W 21S 220 

Lys Thr Ser His His His His 'His His 
22 S 230 

v2 ) XmmM&£%®8 FOE SEQ XD MO; 3 : 

(±"J SEQUENCE CHARACTERISTICS: 

{A} LENGTH : 732 base pairs 
CB) TY£E;: nucleic acid 
(O STR^MDHD^SB: double 
CD) TOPOLOGY; circular' 

C ii) HOmmttB TYPE ; cDiqk- 

.(ill) H^PO^HETIC^L: 

lay).. M?ti~mm*u- HO 

(v) TYPE: N-fcer^irsa 



{vij o^xamL souses. 

(A) ORQA^ISH: Homo sapiens 

vF) TISSUE TXP&t Gut -associated lymphoid 
£<3) CS&Ii T«:Et lymphocyte 

(B) CLONE'; 5.-4 

tlx) FEATURE ; 

(A) H^jMS/KEx; CDS 
tBl LOCATION : .1... . 732 

iDJ OTHER X:K FORM ATX OK : /coaon_s:tart- i 

/prodiit^>» v Human. Has vy Chaii of ■ XqS MCA . 
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associated *£'fcfc UC*. 

i ix); FBkTUP.B : 

(a) Loc&trxo^:- x, ,is 

CP) OTHER IHFORMATXON; /product- »N~ Termini 
(ix) FSATpRg.; 

m LOCATION. 1$_93 

(D) OTHER. I^FOHMATXOK.: /label* FSl 

jno.t&-~. "«'EEi« refers, to Framework Region l" 

m IZms/XZT*. raise rma 

OTHBR XNFOSM&X1Q;*?; /label- C£S&;I 

/note- »»-C0Rl" refers to Complimenfcarlt^ 
Determining Region 1" 

(XXI FEATURE; 

(A) R#!E/KSY: miso mm 

(D! PTHEfc XNFD^mTIOH: /label- FR2 

/■lore- »vm2" refers ta Framework .Region 2* 

CixJ FEATURE; 

(A) NA&E/XEYi ra^cJESfc; 

(B) I^CATION - 151,7201 

(I» GX^ER X'NFOHMATICH : /label- 

/rioter »»CDH2 Sf refers to CompXimentarxfcy 
Determining Region 2" 

(ix)- FBATtME-i 

\&l MM4&/mTz misc. RN& 
(B) LOCATION: 2 02. 7s .37 
(D) OTHER INFORJWKON: /label- F.E3 

/iKxCte* »»F£3* refers to Framework Region 3" 

( ix) FEATURE ; 

(3) LOCATION: 2 93. > 360 

(t>) OTHER mFOKHi^rXQN: ./labels 

/xiobe^ W! *er?£3» refers to Cor^Xim^ntarity 

Determining Hfegiarv. 3." 

(XX) FEATURE : 

(A) ^m/KHY; ffiisc^SM. 

( B ) LOCATION; 36X.'v393: 

{53} OTHER INFORMATION /label** FR4 

* is F&4« refers fee Framework Eeg ion 4» 

fix) FHATtmS : 

(A) KAME/KSY; miscJWA 

(B) LCCATXO&; 3^4 7, :S 8 4 
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(D) .XHFOmATXOK; /lab*!™ CHI 

/note* !5 ^HX ft refers to Constant Segment of tne 
Hesvv Chain*' 

fix) FEATUHB; 

(&) liOakTia&z & as., 7 xi 

.{D* OTHER iHFO^TX^; /labels Binge 

/note« «. fringe" refers to Partial Hi^8: Se^s^ of 
■the Heavy chain* 

'{B) EO'G3LTX05as 7X2., 732 

(05 OTHSR IHFGRMAtlO^: /labels Hax-HTaq 

/o&h&»- iJ "Ba^-HTag^ refers to: Hexahistldiiie T&q* 

fix) FH^roRS::: 

(A) NAMS/KSY; m±sc_HSJA 

( B ) .LDCATICK : I£ , .6&4 

(D) OTHER IKFOI^ATION: /label- F& 

/note- s : «Fd^. refers to the F& of the Heavv Chain-* 

(1x5 FEATURE i 

(A) NAME/KEY- misc_RHA 

(B) X,OCATT0H: 16 . ,2.9? 

{pi OTHER IBFORMATI OH t /lafc&i* VESBGaaES* 

/noae- ^ V VHSHGMS^T S refers to Variable. Secrment: or 
the Heavy .Chain* 

<ix} FKATURS : 

(A) NXMB/KEY; raise SSTA 
{B3 LOCATION.- 2$S,73S3 

/note» M * : t) - refers to Diversity ■ &®gm&nfc' H 

(iJcj -FEATURE::. 

:(&> if&KB/Ksari: mis 6 jam 

•B) LOCATION; 3^4.;40S 

CD) OTHER lSFOS«&TIOEKfs /label- 

/note* »»JH" refers to. Joining. Segxstqait: of the 

Haa^y Chain" 

Clxi FEATURE ? 

(A) KA,M^/KEYr mi so HKA 
IB-} I>OCATXOK; £*\ /I q S 

ID) QTHSSt l^FO^AriO^r /label- VHBOM^XH 

/not®* ^mmonAm^ rerers to Variable Domain of 
the Heavy Chain" 



(xi) SBQUSHCS DESCRIPTION SSQ ID NO; 3 : 

■CTC GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AAG TCC CTG ^ C*" 

4S- 



64 
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® lu Sar Giy %1 val Gin Pro Sly Lys S,r ten Ara ^ 

5 M» is 

TCC TGT GCA GCC TCT GGA TTC ACC «fc AOa; SA C mT GGC AT<3 CAT TGG 
Ster Cy* Ala Ala Ser Gly She Thr £>h 8 Arg fen Tyr Gly Met His Trp 

GTC COG GAG GCT CCA GGG .SAG GGG CTG GAG TGG GTG GCA GGT ATT TCC 

Val Ax-g Gin Ala Pro Gly Ays Sly Leu Glu Trp Val Ala Giv £I~ 
3S 40 43 

TCT GAT GGA AGA AAA AAA. AAG TAT GTA GAC TCC GTG AAG GGC CGA TTC 

Ser Asp Gly Arg Lys Ays U /s Tyr Val Asp s*r Val Avs Gly Ara J?hs 
'" Q ss GO 

TTC ATC TCC AGA GAC AAT TCC AAG AAC ACC CTG TAT CTG CAA TTG AAC 
2 40 

W» lie Ser Arg Asp Asn Sex Lyk Asn Thr La^ Tyr X^u Gin Leu Asm 

55 70 75 ~ V 'go 

AGG CTG AG A GCT GAG GAG ACG GOT GTG TAT TAG TGT GCC AAA GAT GAG 

Ssr Geu Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cvs Ala. hvs Aso Gly 
83 90 95 

TTT AST TCT ACG CGG AAG AAG TTC TTG ACT GGT CAA TCA AAG ACC TTT 
33S 

The Sar SMX Thr Arg hys Asa She I,eu Thr Gly Gl« Ser hvs Thr Pke 
TOO 3.05 xio 

GGG GCC TAC TAG GGT ATG GAG GTG TGG GGC CAA GGG ACC ACQ GTC ACC 

Ala Ala Tyr Tyr Gly Mat Asp Val Trp Gly Gin Glv Thr Thr Val Th- 
us 120 " 125 



GTC TCC TCA GCC TCC ACC AAG GGC CCA TGG GTC TTC CGG CTG GCA GCC 
432 

Val Ser Bex Ala Ser Tht Gys Gly Pre Ser Val Phe Pro Ala »™ 

3-30 3.3 S : i.40 

TCC TCC AAG AGG ACC TCT GGG GGC AGA GGG GCC CTG GGC TGG CTG GTC 
4 SO 

Ssr ser Ays Ser Thr Ssr Gly Gly Thr Ala Ala Aeu Gly CVs Teu Val 

145 150 155 * i;;o 

AAG GAC TAG TTC CCC GAA CCG GTG ACG GTG TTG TGG AAG TGA GGC GGC 

hys Asp Tyr Phe Pro Gin Pro Val Thr Val Ssr Trp Asn s®r Gly Ala 
i6 » 170 

GTG ACC AGG GGC GTG GAC AGG TTG GGG GCT GTC GTA CAG TCC TCA GGA 
B7B 
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Aeu Thr g*r Giy Val His Thr pfce Pro Ais Val :, &u Slii Sa>~ Ser «r v 

1SC xso 
ctc mc tcc ere agc agc cms gts acc gtg ccc tcc agc agc tta ggc 

Leu Tyr Ssr Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser L^u Qly 
193 2Q3 2Q5 

ACC CAG ACC TAG ATC TGC A AC GTG AAT CAC AAG CCC AGC AAC ACT AAS 

Thr SIR Thr Tyr tie Cys Asn Val Asa Eis JLys Pro Ssr Asa Thr kvs 
213 213 220 

STG GAC AAG AAA GCA GAG- CCC AAA TCT TGT SAC AAA ACT AST CAC CAC 

Val Asp Ays lys Ala GXu Pro lys Ser cys Aim Ays Thr ser B** Fi<s 
225 230 235 240 

CAC CAC CAC CAC 
His Sis His His 



J32 



(25 timmSATZm FOR SEC IB JK>;4; 

(15 SEQUENCE Cfeia&CXEgXSTXCS; 

{A) ISKSTK; 244 atnlao acids 
<B) TYPS ; amino as id 
im TGPOIOGY: 



i i i) MOLKCOAE TYPE : prot.ei» 

tXi) SSQOSSGg' RESCHIPTICN; SSQ ID HC:4; 

X ~ u G1 « Sssr S*y G *>* «lF Val Val Gin Fro Giy Eys Ssr Asu ftrg W 
1 S X0 li 



ser cys Al a Ala Ser Sly Pfce Thr Pfe Arg Asa Tyr Giy Met His Trn 
20 25 30 

Val Arg Gin Ala Pro Giy Lys Giy .Sea 31x3 Tro Val Al? «t v jtw St ,*.. 
35 40 45 

Ser Asp Giy Arg tys Lys Lys Tyr Val Asp Ser Val Ays Giy Arg Pha 



SO 55 



SO 



Pha lie Ser Arg: Asa Ser lys Asa Thr Tyr L-u Gin l«e« A«a 



sar leu Arg Ala Giu Asp Thr Ala Val 



Tyr Tyr Cys Ala Ays Asp Bin 



85 SO- 3S 



Phs Ser Sar Thr Arg Ays Asn Phe A&u Thr Giy Sin Sar Cvs Tb- «h« 
100 xlo 
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Ala Tyr Q1 V Vai Trp 01 y Gin Gly <rhr Thr Val r^r 

Val Ear S-r Ala Ser l^r I^s Gly Pro Ssr Val Phe Pro- Leu Ala Pro 
Ser Bar. Lys Ser Thr Ssr Gly Sly Thr Ala Ala Leu Gly Cys' Leu VM 

150 X6 a 

isys Asp Tyr Ph* Fro Giu Pro val l>hr Val Ser Trp Ser Gly *ia 

155 170 17.5 

L&tt Thr Ser Gly Val His Thr Ph- Pro Ala Val 



1*0 iss 



l:su Glxs Ser Sar Gly 
190 



L*u Tyr ser Leu Sar Se* Val Val Thr Val Pro ser Ser Sex Lev wiy 
ISS 1200 20S 

Thr <3i n Th* Tyr He Cya Asn Val Asn. His Ly*. Pro ser Thr Lys 

210 215: 220 

Val te P Lys Ly, Ala Glu Pro Lys Sar Cys Asp Thr s*r His Biz 

SM 235 240 

fi% His Els His 



(2) IRPOHSftTiOW FOR SEQ XX> NOiSj 

(A) l^GTH: «3 base pairs 

(B) TOTE : nucleic acid 
CO) &TEaHPE£H&SS r double 
(D) TOSflfcpGY: circular 

(11) MOLSCULS TYPE; cDNA 

(ill} HYPOTHlSTXC^i SO 

Cvi.5 G^XGIilAL SOURCE : 

{&> OHGAHI SJst'j Homo sapiens 

£.F}- TISSUE TYPB : Gut - assoc iated lymphoid 
JG) CSJLk TYPE : I^riphocyte 

(Tix) T^HEDIaTE SOURCE: 
(B) CLONE : 5-3 

Hx) FEATURE: 

m HAME/KSY: CDS 

l:D5 OTHER I^ORMaTXOiTv /codosi start, 1 

/product:- "Kappa Xdght ~Chaln of mCA associated 
with Ulcerativa. Colitis « 
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(A; KAMS/KSV i mscJK 

JBJ OTHER INFORMATION : /label- H~ Terminal Tag 
tlx) FKATURE : 

(&) XOCaTXOH; 4. 

(D) OTHEE IHFORMA^XON; ./lab*!**" VKSHOHBHT 

/not,** ^VKBBGMEm^ rafars to Variable Sfeg^ent of 
the. Kappa Lig&t: Chain" 

fix} . FEATURE :: 

(A} H^H/KBY: mlscJiNA 
(B.) 2961.324 
m OTHER XHFOSmxrONe /label*, vcjk 

/note- 3! "<JK ! ' refers to uciriinq ■Secant of t:h> 
Kappa Light:. Chain" 

Ux) FEATURE ; 

{B} LOCATION, 3231 7^42 

{©) GTHSS IHFOBmTlQMi /label- CK 

/note* refers to Constant Sa^nt of the 

Kappa Light: Chain" 

Mx) FEATURE:.: 

(A) NAME/KEY i tkxsc^R&A 

(B) LOCATIOK: 4. .66 

fO;y OTHER XWOIM^CTr /label* FR1 

/note* refers to Fraiae^ortc Region 1" 

Cix) FEATURE. ; 

HAME/3CEY: ^iae_KHA 

CD} OTHKx X^FOPmfxdH:; / label « CDRX 

/note- *"CB&2>' refers to aorapli^ntk-ritv 
B^termining Ragioa i* 

imY FEATURE s 

(A) HAHB/KEY;:. Bftt»c_RMA 
$B> LOCATION: 103. .147 

m OTHER XHFORMAT10N; /label- FE2 

/rioter »^PR2 W refers to Framework ^ion 2" 

V lx) FEATURE ; 

i&J :kAM^/k^Y.: miae m& 

(1>3 OTHER nOTWlOI?: /label- CBR2 

/note- »»CDR2» rsfsrs to Co-nnUmenaaritv 

\.ix} FEATURE : 

(B) LOCATION* xm.S^4 



68 



WO M/4I1S3 



/n0£ ^ KfiFH3 ' ? to F^rnework Region 3" 



(ix) 

(A) ■saa£B/2SYs. m^jm 

(05: OTHER INFORMATION /X^bel- CDH3 

/not;.e« »"CDR3» refers to Compliant a rXty 

(A) ®mE/K£¥-i Mse_R3S& 
m LOCATION 2 , .3 2 4 
(0) OTBBE iWOHmTlQ^ /label- FR4 

/xxote* refers to Fram^ork Eegiori 4? 



mCC OA0 CTC -ACG CAG; TOX. CCA. GGC ACC CTG TCT TTG TXT CCA GGC GAA 

Ala Sixt hs* Thr Gin Ser Pro Giy Thr £eu Ssr Itea She- Fro Giv Oiu 
1 5 *S 15 

m& QCC ACT CTC TCC TGC AGO OCC ACT CA9 ATT AGC ACe AQT TTC 

Arg Ala Thr Leu Ssr <?ys Arg Ala Ssr Gin Arg lie Sar Thr Ser PHe 
20 30 

ggc tgs tag -cm cm aag cct gsc gag tct ccc ago ctc ctg atc 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly GLn Sar Pro Arc? I^n Tie 
^ 40 42- 

XTT GAT GC* TCC ACC AGG GOG GOT QGC ATC COT GAC AGG TTC AGT <3CC 

Phs Asp Ala S-r Thr Arg Mk Pro Qly Tie ^ro Asp : Arc, s>he- Al« 
SO SB g 0 



AQt TGG TCT GGG AC A GAC TTC ACT CTC AGC ATC AGC AGA CTC GAG CCT 

24:0 

Ser Trp S«r Gly T«r Asp Phs Thr .eu Thr lie Ser Arc; Leu Gl« Pre 
CS 70 ' 80 

<H* g&t ""'"'? cca or.: tat tac tgt gaa cat tat got cog tct ccc tgs 

Sl-u Asp Phs Ma \fitl Tyr Tyr Cys Sin. His Tyr qly Siv S,r fro Tip 
SS 30 95 

ACS TTC GGC CAA GGG ACC AAG GTG GAA ATC AAG C©V ACT GTG SCT QCA 
Thr P.he OXy .Sin Gly Tnr Lya Val GXta XXe Lyrs Arc* Thr "Val Ala AX a 

CCA' TCT GTC TTC ATC TTG CCG CCA TCT GAT .GAG CA.G TTC AAA TCT GGA. 
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3 84 

Pro Sar Val J>ha lie Pfc* S>ro Pro Ser Asp Glu Sin M l^s Sar siv 

act £&e tct gtt qtq. tgc ctg gtg aat aag- ttc tat ccc gag gcc 

432 ~ ~~ : ' 

Thr Ala Ser Vai Val Cys Leu Lau Asn Asn Fhe Tvr ]?ro Arg Glu Ua 
130: 135 140 

•AML GP. CAG TOG AAG GTG GAT AAO GCC CTC CAA TOG GOT AAC W 
430 

Lys Val Gin Trp/.Lys Val Asp Asa AXa Lau Sin Gly Asn Ser 01n 

145 130 i SS . ~ ls . 0 

GAG AST GTC" AC4 GAG C&S3- GAC AGO AAG GAC AGO $cr AGC CT^ ^GC 

52 B " " " 

Glu Sar Val Thr aXu Gin Asp Ser Asp Ser Thr Tyr Ssr L£u Ser 

165 1^ : 0 .17.5 ' ^ 

AC3C .ACC CTG ACG CTG AGC AAA GCA GAG TAC GAG AAA CAC AAA Gfr 
576 " " 

s^r Leu Thr Leu Ser Lys Ala Asp Tyr Glii Ly* His Lvs Val $yr* 

i8-0". . 3LSS 19;d 

GCC TGC GAA GTC AGO GAT GAG GGC CTG AGC TCG CCC G*t<C ACA AAG &G>- 
624 ' ' ' 

Ala cyst Glu Val Thr His Gin Gly to Ssr Ser Pro Val TUr x<ya Ser 
195 20S 205 

TTC AAC AGG GGA GAS TGT 
Phe Asm Arg : Gly Glu Cys 
21.0 



CD SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 214 amino acids; 
(BJ TYPE- amines acid 
W) TOCOLOGY: linear. 

Xii) iSCaiECTOE TYPE; protein 

{■scij &mmm& x>Esmi$?xm, seq m 

Ala Qlu X&u Thr Gin Ser Pro Gly Thr Lea Ser Leu Phe Pro Gly GXu 
1 5 10 is 



Arg Ala Tar Leu Ser. Cys Arg Ala Ser Gin Arq lis Ser Tx-r 
20 -5 30 

L&xx Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Arcr Leu 
35 « 4 5 

Pha Asp- Ala Ser Thr Arg Ala Pro Gly He Pro Aap Arg Phe Ser Ala 
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ss m 

Ser Trp Ssr <3Iy Thr Asp PhA Thr Una Thr lie ser to Leu GIu Pro 
65 7 * 75 ' go 

OI-u A SP Pha Ala Val Tyr Tyr Cy.a Gin His ivr Sly Giy Ser Pro 

85 *P " „ - 

Thr Ph* Giy Gin Gly Thr Lys Val Glu lie ws Arg Thr Val Ala Ala 

100 io's no 

Pro sar: Val She lie .*ha :Pro Pro S. ar Aso Giu Girx Lei: Lv^ S - c^v 
X1S 120 12S " " ~~ 

Thr Ala Ser Val fel- Cys Asxi . Asn Phe Tyr Pro Arg- Giu 4ia 

130 135. 14 0 

■l*ys Val GUrr Trp fcys Val Asp Asu Ala L^u Gin Sar Gly Asia G<ri 
14 S XSO 1.5 5 " 

Qlu Sex Va : X Thr «lu Gin Asp- S«sr lya Asp Ser Thr Tyr Ser .Leu S-r 

, i7o " ITS- " 

Thr Lsu Thr Lsu Ser Lys Ala Asp Tyr GIu fcys His ivs Val ^vr 
ISO 13 5 iso 

Ala .cys Olta Val mr His Gin Gly ser S«r Pro Val Thr T«ys Ser 

200 203 

»3aefr Aan Arg- Oly Glu Cys 
210 

(2) IHFQEMATX.GN FOR BEQ ID ^0c-7 v 

(1) SEQUS&CE : CHARACTBRXSTXCS 

(A) LENGTH: 645 base pairs 

(B) TYPE; liUErieic acid. 

(C) STHAHDEDlsfESB : double 
CD) TOPOLOGY; circular 

(115 MOX^CtTLE. TYPE : cDNA 

Ci.ii) HyPOTHETlCAl; : HO 

C I \r j A^TX- .SENS E; ; NO 



{vi5 O&XGXM&L SOURCE: 

(A) ; organism^: Homo sapiens 

(F5 -TISSUS "TWB-j Out-asfsociafced lymphoid. 
(G) CELL' TYPE; '^yxtipltocyta- 

(vii) IMMSniATS SOURCE:. 

(B) CLO^E : 5-4 

llx) 
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(a) zmm/mr~ cds 

m LOCAtlpH.: I , ,645 

/protect- *Eappa Light" 'chain- of J&3S£& associated 
with. Ulcerative Coxitis" 

Cix) mOTB.; 

(A) R%E/KEY;: misc 
\S] LOCATION; I. .3 

{£} X^OHmTIDHi /label- K-TerfaixxalTag 

fix) FEATljHB - 

(A) NAME /KEY; msc » : 
•(B) LOCATION.; 4 . , 2S 5 

ID) OTKHE XMFD^m'XIpNc /labels VKSEGM^T 

/note- »»msmm8T» ref ers to. variable Segment of 
the Kappa 'Sight Chafe" 

(ix) FEATURE- 

{&} XOC&TIGN; 2m. ,32? 

CD:} OTHER XNFOFmTXONi /label- 

/note- *»JW : rafers to Joining. S^qmsnt of the. 

Kappa Light Chain" 

fix) PSATUES ; 

(BY OTBB& XW?Q$mvzQ$. /labels CK 

/note- refsrs to Constant:. Segment of the 

Kappa Light Chain" 

Hx) feature . 

{&) NMS/KSY: misc. RNA 

(D5 OTHER XIFOM^TOT: /label- FR1 

/aote- ?rK F!ti« refers to Frame work Region ■ i> 

(ft) HAMH/KEY: misc R&A 
■ H ) LOC&TiOH : S 7 ., + 102 

(D) OTHER lHFO?^T±OH; /labels CDR1 

/note- -'refers to Compliment arity 

Determining Eegioti 1« 

(i^) FEATURE ; 

(H> LOCATION: X 03., 14 7 

IP) OTHER Xmom^lOn^ /labels FR2: 

/note- ^FK2* refers to Framework Region 2" 

(ix) FUTURE;. 

(A) /KEY'" 

tm LOCATION: X4S ? !,,X€8 

{Dj 0*HBR IT^QP^^IC^H /labels CDR2 
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/note- «»CUR2» refers to. Ccsa^>lijaaatar±fev 
Determining. Region 2* 

i-iae) FSATUH2S : 

(A) KAMB/KBr-S iuisc_RNA 
fB) LOCAtTXOB: XSS_2£4 
(D) OTHER IHFORHATXON; /label*, FH3 

/nefce« K "F&3" regers .to Fr^awark Eegiori 3* 

Clx) FBATUSB s 

(A) KAMS/KSY: raise jRH& 

im OTHSH XHFO^TXO^; /label- CDR3 

/note- ««CBR3 : « refers to Compli:misntarxty 
Datsrmlrtitig Region 3-* 



{A} HM1H/OY: taiss SUA 

ID) OTHSR INFORMATION' > /label- 

/abtew K:t FR4 5 *. refers framework Region 4 « 



Cm). SEQUENCE J5BS.CflIPT.X6Bf.; S£Q IB J*0;7: 
GCC GAG CTC ACQ CAS TCT CCA GGG ACC GTG TCT TtG OT CCA GGG GAA 



48 

Ala Glu Lea *hr «Ln Ser Pro Gly Thr Leu s*r Leu Ser *ro Sly Giu 

ABA GCC ACC CTC TOO TGC AGG GCC AGT CAQ GGT' GTT AGC AGO QGC TOT 

Arg Ala Thx Lew Ser Cys tog Ala S«r Gin Gly Val Ser Ser Gly $^ 
30 25 30 

TTA GCC TOtf-'Sft* GAS OWS- JVAA . OCT GSC CAS GOT CCC SOS CTC CTC ATC 

. X 4 4. 

kau Ala Trp Tyr Q±n Gin .Lys Ale Giy -Qln Ma Pro Arc? Leu Leu Tl^ 

TAT QGT GCA TCC AQQ AGG GCC ACT GGC ATC CCA GAC AG<3 T?C ACT GGC 

Tyr AX* ser Arg Arg Ala Thr Gly lie ?ro to: Arc Phe Thx &ty 

SO SS g:g 



■AQT G.Q.Q TCT GGG ACA GAC TTC ACT CTC ACC ATC ACC ASA C*<3 CCT 
24 0 ' ~ " 

Sar Gly ser Gly Thr Asp vh* Thr Lsu Thr lie Thr Arc? i,mt 31* Pro 

3 0 



70 7S 



GAA QAT TTT SCA QTG TAT TAG TGT GAG CAG TAT GGT AGC TCC CAG GGA 



238 



Glu Asp Phe Ala Val Tyr Tyr Gys Gla. Gin Tyr Gly Ser Ssx Gin Giv 
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TTC ACT TTC GOG OCT QGG ACC ^ GTC SAT CTC ASA CGA ACT GTG SCT 

She Thr Gly Fro Gly Thr Lys Val Asp Leu. I.vs Arc Thr Val AM 

100 105 ~ no 

GCA- CCA X'Ct GTC TTC ATC TTC CCQ CCA TOT. GAT GAG CAG TTG AAA TCT 

Ma Pro Ser val Phe lie Ph-' Fro Pro Ser Asm Glu Gin Leu fcys s* r 
X1S 120 125 

GGft ACT OCe TCT 3TT GTG TGC CTG CTG AAT AAC TTC TAT C^C m* GAG 
432 

Sly Thr Ala Ser Val Val eys Lan Leu tan .Asrt.Ptaa Tyr Fro Arcr Glu 
X.38 OS: 1.4 0 

QCC AAA GTA CAS TG3 AAG GAT ;MC GCC CTC CAA TCG <QQT AAC TCC 

4S0 

Ala Lys Val Gin Trp: Lys val Asp As* Ala Leu ser Glv A*n Ser 

145 155 ' X6 0 

CA0 CAC ACT GTC ACA GAG CAG <3AC AGC AAG GAC AGC ACC TAC W r T C 

ssa " * ' ~ ~" " 

Qln Glu Ser Val T>ir Glu GIr Asp Ser kys Asp Ser Thr Tyr Ser Lem 
165 170 ' X75 

ASC AGO ACC CTG ACS CTG AGC AAA CCA GAC SAC &AG AAA CAC; AAA GTC 

Sar Thr h&n Thr L«« Ser hys Ala Asp Tyr Glu i^s His by& va*> 
18 S -l&S .130 



TAC Gee TGC GAA GTC ACC CAT GAG GGC ' ASC TCG CCC GTC ACA 
624 

T^r Ala Cys Glu Val Thr Kis Gin Gly imm Ser Ser Pro Val T> r hv<* 
-SS 200 205 * 

AGC TTC AAC AGG GGA GAG TGT 
S&x S>he Asn Argf Sly Glu Cvs 
216 215 

12] 1KFOSKATZOH FOE SEQ ID NO jg; 

(i) SEQGSKCK CHARACTERISTICS ; 

{A; liSMGTK: 21S asiino acids 
•;bS type : amino acid 
im Tdpcaocy;; linear 



{ii> MOLKCDIK Typjs : protein 

{3CX} SBSOSSfcE rJS0CRTPTXO£?r SSQ. ID HO -.8: 
Ala Glu fcert The «ia Ser 3?r£> Gly Thr r,eu S-r *,eu S«r Fro Glv Gl« 

Arg Ala Thr t&n Sar Gys Arg Ais Gsr Gin Gly Val Ser Ser Gly Ser 
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*0 2B 



3 0 



Ai& T ^ r Gl - Sl^ys Ala Sly em Ala Fro Ara Lau t~u lis 

3S 40 4 5 

Tyr <31y Ala Ssr Arg Arg Ala Thr C-ly lie Pro Asp Ar« Phe Thr Qlv 
50 . 5S so 



S ! r — G ^ «» Tfer Leu $hr lie Thr Arg Leu Glu Pro 

§0 



55 70 75 



»iu Asp Ph* Ala Val Tyr Tyr Cys sin Gla Tyr Glv Ser S-r Glv my 
sr; SW. 

Pha Thr Phe Oiy Pro Gly Thr Lys Val Asp %mi X,ys Arg ^ Val &la 
3-00 iO.S " no 

Ala Pro Ser VaX Phe lis Phe Pro Pro Per As© «iu Gin T<vs 

US 120 X 2s * 

Gly Thr Ala Ser yal Val cys £*« Lau Aan Asm Pfas Tyr Pro Sr<t 
130 135 140: 



Ala Lys Vai sin Trp Lys Val Asp Asn Ala Leu Sirs Bar Gly Asm Sar 

ISO 



i4s ISO X5S 



Gin GIv; Ser Val. Thr <3lu CCn Asp Ser Lys Asp Ser Thr Tyr Ser X^r, 
16:5 170 17.5 

Sar S«r. Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys Kis Lvs .Val 
180 lag " 

Tyr Ala Cya Glu Val Thr Kis Gin Gly L , ixx s<sr Ssr Pro Vai Tfcr . 
X*S 200 2os 

Ser Pha Asn Arg Gly Glv; Cys 
2X0 2 IS 

(25 INFORMATION FDR SBQ ID NO : 3 ; 

(.1) SEQUENCE CHARACTERISTICS ; 

(A) LENGTH: 30 base pairs? 
mi TYPE : nucleic acid 
JC3 smsiNBEBHSSS : single 
{33} TOPOLOGY: linear 

fit) MdlfSCttLS TYPE; cDNA 

U-ii; HYPOTHETICAL: UO 

{i^r} ANTI-SPNSP1 NO 



iixi P'BATGSS : 

(A) K»HB ' KEY : tnisc 
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i'B) LOCATION 1, ,3C 

W) XHFOR^vriO^; /labels cm.z 

/nam* ^osiz*' refers fee the « Primer for Xgaa 
Heavy Chain Constant Segments" 

fxi> BmmmCE DESCRIPTION ; SKQ ID HO : S ; 

aCAi^TAC'TA ^TTTTGTCAC AAQATTTOQG 

(2) I*;FORMArXON FOE SBQ ID SO; 1.0; 

■'CD SEQUENCE CHARACTSR1STICS.; 

{A} LENGTH; 24 base pairs 
(B) TYPE:; nuclei c asid 
CC3 STRAMDED5^SS : single 
CD.)- TOPOLOGY s linear " 

til) nomcmjB typ.h ; ci^m 

{ii.i}. WYPOTHETICAX,; NO 



i±X) FEATURE; 

(A) HAME/KBY: : misc S&m 

(Q3 OT&EH XMFDE^AXICH: /labels VHX a 

/iioce^ !(,f VHla fl refers to the cB#& Prima r for 
Variable Sagrr^ts o£ .the Heavy Chain that: ar* 
Members of trm VHX G&tx& Family" 



m. information for . bbq- xd .^o.:it ; 

(A) LENGTH: 24 base' pairs 

(B) TYPE : nucleic acid 

CP} TDPGtpGYj linear 
t.ii> MOIiECniiE TYPE ; cfc»A 
(ill) HYTOTHETXC^,: X3TO 
l£v) ^HTX-SB^SE; NO 
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(BY LOCATION: 1. ,24 

(D) .©SHEE IWOSMATXC^:: /label* VK3a 

/notes- Sft W3f }: rsfars to eE&ifc. Primer for 

Variable Segments of th* Haavv Chain 'that. ar< 
Members of tha VH3 Family" 



fxij SSgOBHCS: BHSCHXPTIOK^ s;HQ ID HD;I1: 

sAmTQcms Tcc4&m&G?£. Tarn 

(a ? IHFOSmTXON SEQ ID NO 12 ; 

It) SEQUENCE CH^\CTSHlS:tXCS t 
• (A): IsSK'OTH r 2 3 bass pairs 
(B) TYPE ; nuclei:: acid 
CC) STS^DSDHHSS : : single 
m TOPOLOGY; linear ~ 

(ill; HYPOTHETIC^: 



caj immmti mi$c m& 

/nofc$*. »*Vm£« refers to fche Primer for 

Variable Slants of the. Heavy Chain that: 
M&n&Msrs- of the VH2 Gene . Family '* 



Cxi) S3QUBSCS t>^CRXpTtOUt SXQ ZD Np. : :X2 ; 

(2'J: INFORMaXXG^ FOR SEQ ID NO r il :■ 

{A} ILSBfOTEi 24 bass pair's 

(B) TYVB •; auclsiic .acid': 

(C) : STS^®DSESSs. single 

(D) topology; linear 

Hz) mmCULB TYPE : 
(ill) HYPOTHETICAL; MO 
(iv) ^TI-SEMSBi; HO 



tlx.). FEATIJRE ; 
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(B) ^DOlTXOH; 1. .24 

«W OTHER IMFOH^TIO^: /label- VH3f 

«»VH3'f* refw to. ths qD^ Primer for 
Variable Segments of thfe Haavy Chain that ar< 
Members of the VH3 fens Family" 



GAGGTGCAOC TGQTCQ&Q^Q TGGG 

? 2 } XMroK^TxoH; for seq xd ^om^j 

<A) kEH£THi 23 has© pairs. 

(B) TY»g;i nucleic stcid 

(C) STRi^HPKBSS : single 
tff). TOPOLOGY: linear 

(ill MOLECULE TYPE i cDNA 

(iii) irv-p 0THETICAL ., m 



Ux) .FE^TSHE;: 

(B } TX>CJVTXON; 

<D) OTHER XHFOKH^XO^: /labjBl*; VB4« 

/apt*.* ;<M VH4f» refers to the cD^ Primer for 
VaraafcO.« Seg^encs of t&e Hea?y Chain, tihat are 
.Members of tihe VH4 Gsxis .Fsus&ly-" 



1x15 SEQUENCE '.pES.CRXP.XION: SEQ XD N6-14 t 

(25 INFORMATION FOR SEQ, ID ^0 rl5 .: 

U) CHARAeTSRXSTXCB i 

CA> I.BKGTK: 23 base: pairs; 
(S3 tTYPEi .nucleic acid 
iC) STH^HDSD^SS; single 
(D) TOPOLOQYi linear 

.(il) MOLECULE TYPE: cD&A 

(ii i) HYPOTHETIC^ ; HQ 

Hv) &$rri.~ SENSED m> 
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{B> X.CCATXQ^ ; x , 23 

mi C^HHR. XNFO^mTlON- /label- VH5a 

/note*- **YH6a" refers to the c£H& Primer far 
Variable Segments of the Heavy. Chain that: are 
Members Of the VKS <3ene Family" 



CA.GGTACAGC TCfi^C^GTC AGO 

(A) LHNG'TK r 2? base pairs 

(B> TYPB; nucleic acid 

(CJ $T&mmm>bTES£ ». single 

(D) TOPOLOGY ; linear 

(ii) M&3C0I<S TYPE; e£H& 

{iii} HTPOTKStlCAl»? MO 



U.X) FEATtXTiE ■ 

(D) OTHER INFORMATION; /labels* VSSff- 

/hot*:- *"VH£f ■« refers to the* cDim Primer .for 
Variable Segments of the Heavy Chain that are 
Meters, of the VKS Gene Family* 



(.Xi} &3QOT2tfCB- DESCRIPTION SBQ' ID KQrXSs 
CAGGTAC^C TGCTCOAGTC AOGTCC& 
[21 l^FO^M^TION FOR S£Q IB KO:X7; 

(A) LENGTH c- 58 base pairs 

(B) TYPE • nucleic acid 

(C) B?mmBDmSSt. single 

ill) MDLECUI,H : TySE;= cDKA 
(iii) HY^OTHETXCAI, MO 
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( ix) FEATURE ; 

(B) OrHES IH^mK^tONt /labels CKid 

/note« ■« "OKld* refers tp the cD&A Primer for Kappa 
Xxght Chain. Constant Segments* 



■(3d j SEQUENCE DESCRIPTION r SjSQ I'D .NO : : 17 c 

QcoeecsTCTA (£&&xta&c&-c TCTGcceror tgm^ctctt tgtq^cggoc 

GAACTOJVG S3 

(2} IN-FGRM^TIDN FOR SHQ ID HOclS: 

(A) LENGTH: 24 bass pairs 
(S3 TYPE;; nucleic acid 
(C) -S33U^£B&E3S : single 
im TOPOLOGY' : linear " 

(115 "MOLECULE TYPE :.. cDNk 

Cili) irYFOTHSTXOlL:. HO 

<iv) SKTI-iSBHSS; NO 



tlx) PEOTS £ 

(A? MI^/K^Tt: aiscj^A 

CP) OTHHE iMFORMATXCSTi /labels VKla 

/afet©-- '.«*VKia-» refers f.o : fche eDJtfA Primer for 
Variable Segments of the Kappa I>±gh£ Chain that 
are Members of the VK1 Gsna family* 



Cxi) SEQUENCE DESCRIPTION ; <SSQ ZD NO: IB : 

(2) INFORMATION FOR S£Q ID NO : 13 r 

ii) SEQUENCE ^aACTHHXSTICS v 
(A) kSH^TBi 24 has a pairs 
(8) TYPE ; nucleic acid 
(C) STF-^DSD^SSS : single 
ID) ^DPOLOGY: linear " 

(ii) MOI.SCUI.E ;T3f *S r cDNA 
Civ) A^n-SE^SE:: NO 



SO 



WO 



(D) GTHSfc IH^m^Io^r ,/Xab*l~ VK2& 

/riot ^ * !! ^^ <i refers- to the eDNA Primer f or 
tfasxakls segments of fch.e Kaps>a .tight Chain t! 
ara fte#bors of the VR2 Gene Family" 

.(xij SEQUENCE DESCRIPTION: SEQ tl) HO : 1^ 
QM^TT^C TCACTCa^O TCCA 

u;j mmm^jim for seq id »:2o * 

(A) LEmSTH; 24 base pairs 

{Bi WPS.t nucleic acid 

CO) sm^EDHHES : single 

ID) TOPOLOGY; linear 

(ii; mi&aJSSS TYPE; cDNA 



( IK 1 FEATURE : 

(S> LOCATXOH: 1., . 24 

/none- ' ! "V&3a* refers to th* eUNa Fri^er for 
Variable Segments of tte Kappa Light Chaia that 
are Members of the; VK3 Gene Family* 



OaAATTG^QC XCACGC^GTG XCCA 
12-). INFGTtMATION FOR SEQ ID HQ: 21; 

(1) SEQUENCE CH^EACTHRXSTXCS : 
ia) k&NGTH: 22 base pairs 
".{B} TYPE; nucleic acid 
iC) BT^^m-OmBBi single 
•D) TOPOLOGY.: linear 

(11) MQLSjCUXS TYPRi cmA 



m mxm/mmt mist* m& 

\S) LOCATION ; 1 . . 22 



a x 
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Primer" * * ^ 



x2.) mFommvxoU for sbq 10 xozzz.; 

(£} SEQUENCE CHAPJ^CTSEXSTieS: 
tA) LENGTH : IB base pairs 
(B> TYPE ; rjuclftiq acid 
{£) STRA^DED^SS- single 

(li) MOLECULE TYPS: cDNA 



CA) N^SE/KE*; ovisc^RNA 
mi LOCATION 1 . . 18 

m> ^am^im- /xipte- "3 =' Heavy Chain S^aue^iag 



(xl) SB'QUEMCE . DBS CEXP'TIOH i S&Q ID HO ; 22 > 

IS 

£2} I^FOWjS^XOK FOR SEQ ID HQ;23 ; 

(A) IjBNGTH ; X3 base pairs 

ffe) TYPE j nucleic acid 

CO STHA^SDNSSSr single 

■(D) TQSOmQXz linear * 



iii<} FEATURE: 

IP) OTHER;; XTO^TIONr I,igh.t CSwifc ■ Sfeq^aaiiur 



(.2) INFOHMATXO^ FOR SBQ ID HOs 24 ; 

(£) SEQUENCE C^a^CTRRiBTXCS - 
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IjEWSTKi 21 base pairs 
(B) TY'PB .: nucleic acid' 
iC) ST^mx>mMB^B single 
CD) -TOPOLOGY; I inear 

(ii) MOLSCnO? T¥S>S: CDMA 



i±^i FEATURE: 

m location: i . .21 

U» OTHEH I^xoif; /TO Light Chain Syncing 
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We o.laira:.. 

1 , A method of -measuring the presence or absence of 
perinuclear ant i -neutrophil cytoplasmic: antibodies (p-AHCA) 
associated v/ith ulcerative colitis, primary sclerosing 
S cholangitis, or type x autoimmune hepatitis in a sample, 
said method comprising: 

(a) contact ing the sample and a detectable 
secondary antibody with fixed neutrophils under 
conditions .suitable to form a complex of neutrophil,. p~ 

10 AHCA and detectable secondary antibody * 

Wherein said fixed neutrophils are subjected: 
to B&ase under conditions sufficient, to cause 
substantially complete digestion of cellular DM 
without significant loss of nuclear or cellular 

15 morphology prior to said contacting step, and 

therein said sacGndary antibody has specificity 
for the class determining portion of p-MTCA; 

(b) separating unbound, secondary; antibody from 
the complex; 

20 fc:} assaying for the pattern of p~&BC& 

immunoreactivlty by detecting the presence, absence or 
pattern of oomplexed secondary antibody, compared to a 
control/ 

wherein said control is the result of. 
2:5 repeating the present method on a sample from the 

same source, except that the neutrophils are not 
subjected to SNase * 

2. The tact hod of claim x, therein said fixed 
neutrophils are alcohol -fixed neutrophils^ 

30 3 ■ Th( ^ method of claim 2, wherein said alcohol-- fixed 

neutrophils are methanol -fixed neutrophils. 
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4- -A method according to claim 3, wherein the 
conditions sufficient to cause substantially complete 
digestion of cellular Dim, without substantial loss of 
nuclear or cellular morphology, comprise incubating said 
neutrophils in a concentration of DKase of about 2 to 10 
units of DBase par milliliter of buffer for a time in the 
range of about 15 minutes to one hour at a temperature in 
the range of about 22° C to 4.0*C, 

S. A method according to claim 3, wherein isefefcanol- 
f ixed neutrophils are contacted with 3 units of DHase oer 
milliliter buffer for 30 minutes at 37 a e\ 

6 - A method according to claim X, wherein the 
secondary antibody is anti-XgQ. 

7. A method according to claim 1, wherein the 
neutrophils are human neutrophils, the sample is human blood 
serum and the secondary antibody is anti -human IgQ. 

8 • A method according to claim l,, wherein the 
secondary antibody is a combination of antibodies, wherein 
at least one secondary antibody has specificity for the 
class determining portion of p-ANCA and at least one 
secondary antibody is detectable. 

S, A method according to claim B f wherein the 
neutrophils are human neutrophils, the sample is human blood 
serum, one of the secondary antibodies is mouse anti-human 
IgG and one of the secondary antibodies is detectable goat 
anti-mouse igo . 
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10. II method according to claim l ; wherein the 
secondary antibody is detectable by detecting en^yniatic 
conversion, radioactivity, fluorescence cr color. 

11. A method according to claim 10, wherein the 
secondary antibody is chemically linkad to: an eazjroe. 

12\ A method according to claim ll, wherein the enzyme 
is alkaline phosphatase and the substrate £or enzymatic 
conversion is para-nitrophenyl phosphate. 

13. A method according to claim 10, wherein the 
secondary antibody is chemically linked to a fluorogenie 
substance 

14. A method according to claim 13, wherein the 
f Intragenic substance is fluorescein isothioeyanate . 

15. A method of detecting the presence of perinuclear 
an t i - neutrophil : cytoplasmic antibody ip~mc&\ associated 
with type 1 autoimmune hepatitis in a sample, comprising: 

(a) contacting f i^ced: neutrophils with a sample: 
and a detectable, secondary antibody under conditions^ 
suitable to form an immune complex of neutrophil, p~ 
AHCA and detectable secondary antibody, 

wherein cellular DH& of the xixed neutrophils 
has been digested by DMase without significant 
loss of nuclear or cellular morphology, and 

wherein the detectable secondary antibody is 
detectable .by fluorescence and is specific for the: 
class determining portion of p-~£2?CA; 

(b) separating unbound secondary antibody from 
the immana complex; and 
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ic) ' detecting the immune fluorescent staining 
pattern of the complex as compared to a control, 
•w&erein the control is the result of 
repeating the present method using fixed 
5 ... neutrophils wherein the cellular DNA of the fixed 

neutrophils has not been digested by OMase, and 

wherein the presence of a granular 
cytoplasmic staining pattern in the sample , and a 
perinuclear staining pan tern in the control, 
10 indicates the presence of p~MZCA associated with 

type 1 autoimmune hepatitis in the s &Kip l e . 

. IS . The method of claim is, wherein said fixed 

neutrophils are alcohol -fixed neutrophils . 

17. The method of claim is, wherein said alcohol -fixed 
IS neutrophils are methanol- fixed neutrophils. 

18 . a method according to claim 17, wherein the 
conditions sufficient to cause substantially complete 
digestion of cellular TMA, without substantial loss of 
nuclear or cellular morphology, comprise incubating said 

20 neutrophils in a concentration of DNase of about 2 to 10 
units of DKaae per milliliter of buffer for a time in the 
range of about IS minutes to one hour at a temperature in 
the range of about 22°C to aq^G. 

19 . A method according to claim 18, wherein the 
2 5 secondary antibody is anti-lgG. 

20 • A. method of detecting the presence of perinuclear 
ant i -neutrophil cytoplasmic antibody (p-ANCA) associated 
with primary sclerosing cholangitis in a sample, comprising; 
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(a) - contacting f ixed neutrophils with a sample 
and a detectable secondary antibody under conditions 
suitable to form an immune complex of neutrophil, p- 
and detectable secondary antibody, 

wherein cellular VNA of the fixed neutrophils 
has been digested by D&ase without significant 
loss of nuclear or cellular morphology, and 

wherein the detectable secondary antibody is 
detectable by fluorescence and is specific for the 
class determining portion of p-MiCA; 
(b) separating unbound secondary antibody from 
the immune complex^ and 

ic) detecting the immunof increscent staining 
pattern of the complex as compared to a control, 
wherein the control is the result of 
repeating the present method using fixed 
neutrophils wherein the cellular OKA. of the fixed 
neutrophils has not been digested by BNasa, and 

wherein the presence of a homogenous 
cytoplasmic staining pattern in the sample, and a 
perinuclear staining pattern in the control, 
indicates the presence of p~mc& associated with 
primary sclerosing cholangitis in the sample. 

21. The method of claim 20, wherein said fixed 
neutrophils are alcohol- fixed neutrophils. 

22 , The method of claim 21, wherein said alcohol -■f ixed 
neutrophils are methanol -fixed neutrophils. 

23 . A method according to claim 22 , wherein the 
conditions sufficient to cause substantially complete 
digestion of cellular without substantial loss of 
nuclear or cellular morphology, comprise incubating said 
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neutrophils in a concentration of DNase of about: 2 to 10 
units of DBase per milliliter of buffer for a time in tha 
range of about IS minutes to one hour at a temperature in 
the range of about 22, °c to 40°C. 

S 24. A method according to claim 23, wherein tha 

secondary antibody is anti-IgG. 

25 • h method of differentiating primary sclerosing 
cholangitis from type I autoimmune hepatitis, comprising: 

(a) contacting fixed neutrophils with a sample 
10 and a detectable secondary antibody under conditions 

suitable to form an imrmme complex of neutrophil, p- 
mm and detectable secondary antibody, 

wherein cellular » of the fixed neutrophils 
has been digested by DKaSs without significant 
15 loss Gf nuclear or cellular morphology, and 

wherein the detectable secondary antibody is 
detectable by fluorescence and is;, specific for the 
class determining portion of p-ANCA.? 

(b) separating unbound secondary antibody from 
20 the immune complex; and 

(c) detecting the immunof lupresceac staining 
pattern of the complex as compared to a control, 

wherein the control is the result of 
repeating the present method using fixed' 
25 neutrophils wherein the cellular DMA of the fixed: 

neutrophils has not been digested by DNawe .. and 

wherein the presence of a homogeneous 
cytoplasmic staining pattern in the sample and a 
perinuclear staining pattern in the control 
30 indicates primary sclerosing cholangitis, and 

wherein the presence or a granular 
cytoplasmic staining pattern in the sample and a 
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perinuclear staining patesrn in the control 
indicates type, x autoimmune hepatitis. 

26. the method of claim 25, wherein said fisted 
neutrophils are alcohol -fixed neutrophils.. 

27. The method of claim 2$ t wherein said alcohol-fixed 
neutrophils are methanol -fixed neutrophils. 

28. A method according to claim 27 wherein the 
conditions sufficient to cause substantially complete 
digestion of cellular BNA, without substantial loss of 
nuclear or cellular morphology, comprise incubating said 
neutrophils in a concentration of DKase of about 2 to 20 
units of DWase per milliliter of buffer for a time in the 
range of about 15 minutes to one hour at a temperature in 
the range of about 22 °C to .4Q'*G, 

29. A method according to claim 28, wherein the 
secondary antibody is anti-IgG. 

30. % method of differentiating Ulcerative colitis, 
primary sclerosing cholangitis.. Crohn's disease and type 1 
autoimmune hepatitis, said method comprising: 

(a) contacting fixed neutrophils with a sample 
and a detectable secondary antibody under conditions 
suitable to form an immune, complex of neutrophil, p~ 
MSCA ana detectable secondary antibody, 

wherein cellular D£?A of the fixed neutrophils 
has been digested by miasa without significant 
loss of nuclear or cellular morphology., and 

wherein the detectable secondary antibody is 
detectable by fluorescence and is specific for the 
class determining portion of p~ANCA; 
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Cb) separating unbound secondary antibody from 
the irarnune complex; and 

•CO detecting the Immunol luoreseent staining 
pattern of the complex as compared to a control, 
wherein the control is the result of 
repeating the present method using fixed 
neutrophils wherein, the cellular DBA ©f the fixed 
neutrophils has not been digested by DNase, and 

wherein loss of detectable complex 
associated with perinuclear staining pattern, as 
compared to said control, indicates ulcerative 
colitis... 

wherein conversion, of detectable complex 
associated with perinuclear staining pattern to 
homogenous cytoplasmic staining pattern, as 
compared to said control, indicates primary 
sclerosing cholangitis, 

wherein conversion of detectable complex 
associated with perinuclear staining pattern to 
granular cytoplasmic staining pattern, as compared 
to said control, indicates type I autoimmune 
hepatitis, and 

wherein absence of a detectable complex 
associated with perinuclear staining pattern in 
said control indicates Crohn's disease. 

31 . A kit for detecting the presence or absence of 
perinuclear ant i -neutrophil cytoplasmic antibody of 
ulcerative colitis, primary sclerosing cholangitis or type 1 
autoimmune hepatitis in a sample, comprising neutronhils and 
BNase. 
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32 v The kit according to claim 31, further comprisiaa 
a detectable secondary antibody having specificity for the 
class determining portion of p-MC&,.. 

33. The kit of claim 31, wherein , said neutrophils are 
alcohol fixed neutrophils. 

34 , The kit of claim 33, wherein said neutrophils: are 
iimobilized. 

33-. The kit of claim 34, wherein the neutrophils are 
immobilized on a solid substrate selected from the group: 
consisting of microtiter plates, beads, and glass* glides, 

36, The kit according to claim 35, further comprising 
a detectable secondary antibody having specificity for the 
class determining portion of p~mg&.. 

37. A kit for measuring the presence or absence of 
perinuclear ant 1- neutrophil cytoplasmic antibody of 
ulcerative colitis, primary schlerosing colangitis or type I 
autoimmune hepatitis in a sample, comprising DNaae-treated 
neutrophils and a detectable secondary antibody, -having 
specificity for the class' determining portion of ' p--Mfia&, 

33, The kit of claim .3?., wherein said secondary 
antibody is antiblgG, 

35, The hit of claim 37, wherein said neutrophils are 
alcohol fixed. 



40, The kit of claim 39, wherein said neutrophils 
immobilized. 
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41. The kit of claim 4Q, wherein said neutrophils are 
immobilized on a solid substrate selected from Zh® group 
consisting of mierot iter plates, beads, and glass slides. 

42 , A method of measuring the presence or absence of 
perinuclear anhi -neutrophil cytoplasmic antibodies (p-ANCA) 
associated ^ith ulcerative colitis in a sample, said^ method 
comprising : 

(al contacting the sample and a detectable 
secondary antibody with fixed neutrophils, under 
conditions suitable to form a complex of neutrophil, p~ 
AStCft and detectable secondary antibodv,. 

wherein said fixed neutrophils are subjected 
to DHase under conditions sufficient to cause 
substantially eostpiete digestion of cellular DH& 
: :: .without significant loss of nuclear. or cellular 
- morphology prior to said contacting step, and 
wherein said secondary antibody has specif icity 
. for ;p~mCA associated with ulcerative colitis; 
(h) separating unbound secondary antibody from 
the complex; 

dp) assaying for the pattern of p~me& 
imrnunoreactivity. by detecting the presence, absence or 
pattern of completed secondary antibody, compared to a 
control, 

wherein said control is the result of 
repeating the present method on a sample from the 
same source, except that the neutrophils are not 
1 acted to DSase . 



WO $6/41183 



1/3 



FormmsimisB 



L 4# 

a PMi^, mm 


^^^^^ 


9FH 


c ~ if;- m 





2/3 









•■» ■:> 



« > 



WO %/41.t83 



3/3 




INTERNATIONAL SEARCH REPORT 



Meraaikjjaa! Application No . 



&. cu\mm€A7i(m OF subject matter 

IF€{6) ; Pfc&$<? See Extra Sheet. 
US CL : FJease See Exto Shm, 
Ae^rd^g to r^r^i^l^ot Ckssiil^km QfiC) or to b*ik nation^ ztemifk&Zmz m& WC 
FIELDS SEAECHE0 "~ ~ ' ' " ' ~ ™ 



MMmmn docammmmu searched {elsssiiteiion sys^m ibifewed by ciassitoIo« symbok} 
XS B, : Pkzsc Exit* $h<&L 



Ble^wd^ h^smmicd duzingthz hmm^ml smxvh imm& of <Mz has* ^d/^cm i^tobb, s<*roh i^ns used) 
Please See Extra Sft*et 



C. DOCIiMENTS CONSIDERED TO BE RELEVANT 



ciudo ^ ttf rffoSMiiwsrtt with kdk^ioft, where ^pmpvmz, of ih<s refcwi^ phages 



'R^ev&at to ckfca Nc 



x 

Y 



EP, 0,61 S, 129 AT (CE0ARS-S1NA! MEDICAL CENTER} 14 
September 1 394, see entire document. 



EGGENA et ai. Phage Display Cloning and Characterization 
of an Immunogenic Marker {Perinuclear Anti-Neutraphil 
Cytoplasmic Antibody) in Ulcerative Colitis. American 
Association of Jmmunoiogists. 15 May 1936, Volume 156, 
Mo. 10, pages 4005-401 1, especially pages 40G7-40G8. 



I X; Further (fecittuwsis »te feted j» the eentimjatba of Box G. | | See pateai fair 



1-14, 20-24, 
31-42 

IS- 13, 25-30 



1-42 



my &i\nxx. 



Sfoxiwi iate^wfiiss of cited ^»^ut««jjJs: 
do^raf^efta&g &<r.;5S»£r&t*t»tc of thr. m ythizh a dot 

****** £«-tah?w}i *i*te- : of « *iher 

Lhs j?tic div oLau»r*J 



bJsr ^t>ou^<cxtpub}5>j5^ ai^x-r tfts ^fe^atkf^iiilbg' {fftlc <!f priority 
&Ktt»wa£ of poTtffviftr rcievaa«5 {he >>i.&;tsj«> ra.ves>jfoa s&tus&t. be 

combiasc wstb «c* s?f mow >^$f ^yj5»«il*, ftOi33biiH0t|>>« 



«?^-<ib?:f yf titc j^isaS 



Diite of the :;iefcsaJ- ^mpletibr? of Ihe ttiier««tji5nst! search 
1.5 JULY 1996 



v 



m me sttd msu&% addr^s of the, ISA/US 

Box Krr 



Form PmmAflW 5hoot)<JaIy 1992)* 



/ 



MTERNATIONAl, SEARCH . REPORT 



G (Contkaation), DOCUMENTS CONSIDERED TO BE RELEVANT 



catsgoty* | gjtetfon o:f ^ocunwati w«& indication, where appropriate, of tfee rekvastt passages Mmatto oiaira No. 



X, P 



Y, P 



Y, P 



VIDRICH et ai. Segregation of pANCA Antigenic Recognition by 
DNase Treatment of Neutrophils: Ulcerative Colitis, Type t 
Autoimmune Hepatitis, and Primary Sclerosing Cholangitis 
Journal of Clinical Immunology. November 1995, Volume 15. 
Mo. 6, pages 293-299, especially pages 294-297. 

TAR0AK et al. Hlgh-Titer Antmeutrophil Cytepksmic 
Antibodies in Type-1 Autoimmune Hepatitis, Gastroenterology, 
April 1995, Volume 108, Ho. 4, pages 1159-1166, see especially 
pages 1161-1163. 

MONESHER et at Beoxyrihonuciease I treatment of histones for 
the detection of anii-histone antibodies in solid-phase 
immunoassays. Journal of Immunological Methods. 1990. 
Volume 127, No. 2, pages 289-291, see entire article. 

EGGENA et al. Histone HI: The Ulcerative Colitis Specific 
pANCA Target Antigen. FASHB Journal. 30 April 1996, 
Volume 10, No, 6, page A1079, see abstract 463. 

BILLING et al. Nuclear Localization of the Antigen Detected by 
Ulcerative Colitis- Associated Perinuclear AMlneutroph.il 
Cytoplasmic Antibodies. American Journal of Pathology. 
October 1995, Volume 147, No. 4, pages 979-987, see" especially 
pages 983-986.; - 

OUR et al. Autoantibody Profile of Primary Sclerosing 
Cholangitis. Pathobiology. March-April 1995, Volume 63, pages 
76-82, see entire article. 

RUMP et al. A New Type of Perinuclear Anb-Neutronhil 
Cytoplasmic Antibody (p-ANCA) in Active Ulcerative Colitis but 
not in Crohn's Disease. Immunobiology. 1990, Volume 181, 
No. 4/5, pages 406-413, see especially pages 408, 411-412. 



1-42 



1-42 



1-4; 



1-42 



1-42 



1-15, 20-42 



1-14, 39-42 



SAXON et ai, A distinct subset of antineutrophil cytoplasmic i 1-42 
antibodies is associated with inflammatory bowel disease. Journal ] 
of Allergy and Clinical Immunology. August 1990, Volume 86 
No. 2, pages 202-2 10, see especially pages 203-204 



Farm - A/2.10 -.(ssmSxjiiJatfoii tif sec&nd- sheei)(Juiy 1992}* 



A, CLASSIFICATION OF SUBJECT MATTER - 

IPC {6): 

miK 33/563, 33/56$, 33/567, 33/564.- 33/53 



A. CLASSIFICATION OP SUBJECT UATTERl 
US CL : 



B. FIELDS SEARCHED 
Mbiraam documentation searched 
Qk-ssific&Uon System ; U,S, 

436/Sm, 5m, Si* 63, SIS, SOB, Ml, S2S; 435/7J, 7.24, 7^ 7 .92, 40.51 , $ '961, 962, 975 



B, FIELDS SEARCHED 

Elcsctromc dam bases c&t&vUcd (Hzm> of&fe base ^ whsr* pxttctioabfe terms nuecl); 
DIALOO, APS, IPO Daises 

.^i^h terms: histo^a HI, autobimutwv antibody, c^ilib, fafa&u,. cfaobtH&ts, DNass, p£NQA ANSA •••«.*- 
r^atrophil, cytoplasmic " " '* *■ 



Fdrm PCT/ISA/210. f^xcm sh«^)(J t% 49.92}* 



